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PREFACE. 



M. DE Fonvielle's ' Aventures Aeriennes,' of which 
the present work is mainly a translation, does not 
pretend to be a complete history of ballooning, but 
simply a collection of some of the more notable 
incidents that have marked the progress of the 
science and practice of aeronautics. 

The Translator thinks it due to the Author to 
state, that in this English edition several passages 
likely to interest only French readers have been 
omitted, and several additions made bearing mainly 
on the history of ballooning in England. The whole 
has, moreover, been carefully revised by both Author 
and Translator, the former having added some further 
details, bringing the work down to the present 
date. A few new illustrations have also been added, 
and in its present form it is hoped that the work 
will afford pleasure to both young and old^ and lead 
the former especially to take an interest in those 
sciences on which aeronautics is based. 

The Translator acknowledges the kindness of 
James Glaisher, F.E.S., in revising the proofs, 
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and of Mr. Coxwell, in making some important 
corrections on that part of the work in which he is 
referred to. Thanks are also due to Messrs. Bentley, 
the proprietors of * Temple Bar ' magazine, for per- 
mission to make use of M. de Fonvielle's article, 
" How I came out of Paris in a Balloon." 
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CHAPTEE I. 

SOAP BUBBLES. 



The conquest of the air probably commenced like 
that of the water : the first navigators were not 
the inventors of submarine vessels, imitating more 
or less awkwardly the organisation of the fishes. 
They were probably plucky savages who, clinging 
to a stray tree-trunk, shot fearlessly into the current 
of a river or on to the crest of the ocean wave. It 
did not certainly require long years of research and 
experiment to learn how to utilise a tree already 
hollowed out by nature, nor even to excavate the 
first canoe from a trunk which chance had left 
entire. By moving the branch of a tree through 
the water, the oar would ere long be suggested. 
The sail and the rudder would by-and-by follow ; for 
one step in advance leads to another, the first alone 
being trembling and uncertain. 

How slow, on the other hand, has been the progress 
in aerial navigation. The resistance of the air is 
not patent like that of water, for the particles of air 
divide with a most uncomfortable rapidity when one 
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happens to fall even a few feet. How many clever 
enough men have walked this earth without even 
realisincr the fact that thev lived and moved in the 
midst of a material medium. Yea, even at the 
present day, there are many intelligent and educated 
men, even men of science, who do not know that 
there is reallv no dvnamical difference between air 
and water if we strike the former with a rapidity 
surpassing that of oars in proportion to the different 
densities of the two mediums^ The dreamers who 
liave tried to rise from earth by devising for 
themselves artificial wiusrs have done no more for 
the navigiition of the air than the witches of the 
storv who rose throu::h the air on a broomstick. 

The conquest of the air really dates from the 
memon\ble day when Galileo told the pump-makers 
of Florence that nature onlv abhors a vacuum to 
the height of thirty-two feet. For the great martyr 
to science, having exactly ascertained the weight 
of air, had only to tind a lighter body; and if, 
besides, some means could be devised of holding 
it fast, mortals might be able to traverse the path- 
way of the clouds. At one time indeed it might 
have been thought that the means of mounting 
aloft had at liist been found, when the Burgo- 
master of Magdeburg, Otto Guericke, discovered 
the air-pump, by which a hollow sphere may be 
deprived of all the air it contains. But when he 
considered the liirhtness of the mass of air enclosed 
in his copper globe, and the thickness which must 
be given to the metal composing the hemispheres to 
prevent them from being crushed, he must have been 
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devoid of sense to have retained any such illusions. 
Only fools could imagine, as did the Jesuit Lana^ 
that it would ever be possible to devise any really 
practicable means of locomotion &om an apparatus 
of a weight so comparatively prodigious. But the 
discovery of gases, or, as they were called at first, 
airs, was not long in suggesting to scientific men 
the invention of balloons. Twenty years before 
balloons were invented, the scientific principles of 
aerial navigation were accurately ascertained and 
published. 

In 1766 Cavendish discovered what was then 
known as "inflammable air," but which we now 
call hydrogen gas, by the action of sulphuric acid 
upon metals. He had even learned how to collect 
it by means of a bladder of gold-beater's skin, as will 
be seen by a figure which accompanies his Memoir 
in the " Philosophical Transactions." 

Thus the substance which fills balloons and the 
material of which they are made, had been found out. 
By a little reflection and investigation it was shown 
that man had no need of the chimerical wings of 
Daedalus, since he held in his hands a ship which 
would enable him to float beyond the clouds. The 
poets represented the queen of love in a chariot 
drawn by doves. This graceful myth might well 
be taken to represent aerial navigation by means of 
balloons ; but instead of putting bit and bridle upon 
birds, it is the impalpable spirit, air itself, which 
is made to draw us along when we have learned 
how to imprison it. Weight overcomes weight ; a 
moving force, sufficiently powerful, applied with 

B 2 
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intelligence, may strive successfully with that 
powerful but variable and capricious force, which 
we call the wind. 

A prominent name in connection with the early 
history of ballooning is that of Joseph Black, the 
eminent professor of chemistry at Edinburgh Uni- 
versity towards the end of last century. Black, 
though of Scotch parentage, was born at Bourdeaux 
in France in 1728 ; he died in 1799. In the course 
of his professorial lectures about 1766, Black 
suggested the idea of raising any weight whatever 
by attaching it to a large sphere filled with inflam- 
mable air, i.e. hydrogen gas, and allowing it to fly 
off. As Cavendish had determined the specific 
weight of hydrogen, it was now known that it was as 
one-thirteenth of the weight of common air. Black 
went so far as to request Dr. Munro, the professor of 
anatomy, to give him some thin animal membrane 
with which to try the experiment, but for some 
reason or other it seems never to have been made, 
although it is on record that Black did actually fill 
a bag with hydrogen that rapidly rose to the ceiling 
of the room. 

Black's idea was not lost sight of; an accom- 
plished natural philosopher, or physicist, to use the 
more modern term, who cultivated science in the 
leisure left him after business, some years later 
shewed that the thing could be done. This was 
Tiberius Cavallo, an Italian gentleman settled in 
London as a merchant. Cavallo, having examined 
the strong paper used for drawing, thought it would 
be suflScient to hold the light gas. Indeed he failed 
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to perceive, even by means of a magnifying glass, 
any pores through which fluid, however subtle, could 
escape. This substance seemed to him to possess 
a uniformity of texture and an impermeability which 
did not belong even to gold-beater's skin. He 
carefully manufactured some bags into which he put 
his gas, but through which, alas, his gas escaped. If 
it had occurred to Cavallo to saturate his bags 
with oil he would have succeeded admirably. The 
ingenious Cavallo was not, however, discouraged, 
but turned his efforts in another direction; he 
bethought him of collecting his gas in soapy water, 
such as children are in the habit of using for blow- 
ing soap-bubbles. This time the experiment was 
a complete success; the bubbles which enclosed a 
portion of tKe hydrogen gas took flight and rapidly 
disappeared. This was in 1782. 

Thus then the balloon may be said to have been 
invented. It was necessary, however, to find a 
solid envelope which would enable it to be utilised, 
and above all to make it of a size that would 
remove it from the category of toys. This Cavallo 
did not attempt. He contented himself with shew- 
ing to his colleagues of the Koyal Society his 
beautiful experiment. They all congratulated him 
on the discovery of a fact so curious, requested him 
to repeat the experiment at one of the public 
meetings of the Society, and describe it in their 
" Transactions." Thus, in England at any rate, the 
question of aerial navigation did not in the mean- 
time advance beyond soap-bubbles. 

But the celebrated Priestley, one of England's 
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greatest scientific worthies and most prolific writers, 
did not omit to mention so curious a discovery. He 
described it in terms of high praise in his " Experi- 
ments and Observations of the Difierent Kinds of 
Airs," which, containing his o\vn discoveries, pro- 
duced considerable sensation, and was immediately 
translated into French. Priestley may thus be con- 
sidered as the link of connection between Cavallo 
and Montgolfier, a memorable name in the history 
of ballooning. 
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CHAPTEE 11. 

montgolfier's first attempts. 

We have no intention to write a work of profound 
research, and therefore shall not step aside to 
examine into the truth of the statement that a 
certain Don Guzman had made an ascent, either 
at Lisbon or in Brazil, long before the time with 
which we are now occupied, especially as these 
attempts, of which we have only the most meagre 
account, altogether insuflScient to judge of their 
reality, were stifled by ignorance and superstition. 
Here, however, it may interest the reader to mention 
a very curious circumstance recently brought to 
light. Upwards of three years ago there was 
published in the "Bulletin International" of the 
Paris observatory a letter from M. Charrel of 
Marseilles. In this it is pointed out that in the 
literary history of the city of Lyons, published by 
Father Colonna (1830, vol. i. p. 112), it is stated 
that in the reign of Louis le Debonnaire, the Arch- 
bishop of Lyons learned that some aerial navigators 
had fallen with their boat on the banks of the Saone, 
and were about to be put to death as sorcerers. The 
prelate ordered them to be brought into his presence, 
and after having heard them caused them to be dis- 
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charged. The Memoir of the Archbishop bears such 
a character of authenticity as makes one hesitate to 
doubt the fact. If true, it would of course follow 
that already in the ninth century aerial navigation 
was known ; how it was accomplished the Memoir 
does not give any indication. At all events balloon- 
ing was practically an original invention of the time 
with which we are at present dealing, though we 
cannot accord unreservedly all the right of the 
invention to Montgolfier. In fact, even if we put 
entirely out of count events in the least pro- 
blematical, we cannnot admit a learned man to be 
ignorant of the publications of a neighbouring 
country, more especially when these have been 
translated into his native language. 

Nearly all French authors have deemed it merely 
an act of patriotism to invent a multitude of legends 
for the purpose of explaining, more or less poetically, 
the manner in which Montgolfier conceived the first 
idea of his globe of heated air. But we only 
detract from the glory of inventors by throwing 
a veil over their errors or by concealing the sources 
from which their genius was fed. There are 
chroniclers who tell us that Montgolfier was struck 
by observing the manner in which clouds swim 
through the air, which seems to have diflBculty in 
supporting them. He is said to have fancied that 
these mountains which float over our heads are 
hollow like immense vessels filled with light gas. 
Others state that the young paper-maker of Annonay 
(for such was his calling), being on one occasion in 
an inn at Avignon, saw a chemise fly off, which had 
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been placed on a chair before the fire for the purpose 
of airing it. He conceived on the spot, it is said, the 
idea of heating air and enclosing it in a paper-box. 
We willingly leave it to others to choose between 
two contradictory stories, both equally improbable. 
We prefer to believe that the young man was 
sufficiently up in matters of science and fond enough 
of novelties to have read the translation of Priestley's 
work, which was doubtless on sale in the bookshops 
of the neighbouring town of Montpellier. Mont- 
golfier may probably enough have had this work in 
his hands, and his merit is none the less in our eyes, 
for it was the laudable ambition of aiding France in 
the great war of American independence that 
animated his young mind. 

While Montgolfier was staying at Avignon, in 
1782, the fortress of Gibraltar was holding out 
bravely and defiantly against the combined forces 
of France and Spain. In vain had vessels with iron 
rods been constructed to resist the shock of the cannon 
balls ; driven by necessity the British found the 
means of defying their then terrible enemies by means 
of fire-ships, red-hot balls, stinking missiles and 
other deadly ingenuities. The success of the war, 
for which Montgolfier, like all liberal Frenchmen, 
longed, seemed likely to be compromised by a check 
as bloody as it wtis unexpected. ** I possess a super- 
human means of introducing our soldiers into this 
impregnable fortress," cried Montgolfier in a moment 
of enthusiasm. "They may enter through the air; 
the gas produced by the combustion of a little 
straw or a few rags should not pass, like the subtle 
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inflammable air, through the poree of a paper b^. 
By making the bag large enough, it will be possible 
to introduce into Gibraltar an entire army, which. 
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borne by the wind, will enter right above the heads 
of the English." 

Forthwith Montgolfier put his brilliant and simple 
idea to the test of experiment, and had the gratifica- 



montgolfier's first attempts. 11 

tion of seeing a bag ascend from the floor. This 
was in November 1782. 

With soap-bubbles, then, and a paper-box began 
the conquest of the air. 

To show a few of the results of the fruitful 
researches which these two discoveries originated is 
our sole object in the present work. We shall 
ignore as far as possible the dreamers, charlatans 
and quacks who have taken almost exclusive 
possession of the navigation of the air, and who 
would render it ridiculous if the chimeras of men 
were able to detract from the value of what is really 
simple and great. 

Joseph Montgolfier returned to Annonay, where 
was the paper-mill of his father, who was stiU alive. 
Here he took his brother Stephen, to whom he was 
greatly attached, into his confidence, and made him 
the associate of his* schemes and labours. Mont- 
golfier obtained what he called his gas from a 
mixture of straw and chopped wool to which he had 
set fire, and which of course when attached under- 
neath the opening of the balloon would have the 
effect of rarifying the air therein and therefore 
lightening it. It was an economical process, and 
no time was wasted in expanding the balloon. 

From the first the Montgolfiers used dimensions 
which the celebrated Magdeburg spheres never 
possessed. The first machine which they sent up in 
the open air had a capacity of 650 cubic feet. It 
may be said that the first really important attempt 
surpassed the hopes of the inventors, for the balloon 
escaped from their hands, like a fiery steed that had 
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escaped from the stable. It came down on the 
neighbouring hill after having risen to a height 
estimated at 900 feet This far exceeded the height 




reached by the most brilliant rockets used in fire- 
works displays. 
Having succeeded in this first experiment, the 
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inventor ventured to inflate a much larger machine, 
one not less than 35 feet in diameter, certainly 
a great advance on the soap-bubbles of Cavallo. It 
could raise 450 pounds weight, or nearly 900, 
including its own weight. This great attempt, 
which took place on the 3rd April, 1783, was 
frustrated by the wind; but on the 25th, the 
experiment was renewed under more favourable 
atmospheric conditions, and with complete success. 
The balloon rose and remained suspended in mid 
air for ten minutes, coming to earth at a distance 
of 200 feet from the place at which it was let go. 

Even at the time when the public press was in 
its infancy in France, so wonderful an experiment 
could not long remain unnoticed. The Mont- 
golfiers proposed to M. d'Ormesson, Intendant of 
the Vivarais to repeat it in presence of the 
States-General of the province, about to^ assemble. 
The first great public exhibition took place on 
June 5, 1783. The machine — a linen globe 105 feet 
in circumference and with a capacity of 23,000 cubic 
feet — filled with the smoke produced by burning a 
few handfuls of moist straw, rose quietly and almost 
majestically to a height of 6000 feet, returning to 
earth when the gas was dissipated. 
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CHAPTEE III. 

THE FIRST LOST BALLOON. 

Montgolfier's invention immediately became the 
great event of the day. The Academy of Sciences, 
which had been officially informed of the occurrence, 
decided that the incredible experiment of Annonay 
should be repeated under the eyes of His Majesty 
the unfortunate Louis XVI. But Mr. " The General 
Public," that anonymous majesty whose reign was 
just beginning in France, was much better served 
than the head of the House of Bourbon. 

There was then in Paris a public professor of 
physics, celebrated for the success with which he 
performed the most difficult experiments, for the 
completeness and perfection of his instruments, and 
for his brilliancy as a lecturer. M. Charles could 
not wait patiently for the spectacle which the 
Academy was preparing for the courtiers. He 
determined to be beforehand with them and be 
the first to give the Parisians a new treat. 

The so-called gas of Montgolfier was heavy; its 
weight was three-fourths of that of the air, while 
that of inflammable air (hydrogen) was thirteen 
times lighter. The difficulty of preparing the latter 
was mere child's play to Charles, who made use of 
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it daily. The problem of collecting it into an 
impervious envelope was also solved, for caoutchouc 
had been discovered, and Charles knew how to pre- 
pare a thin sheet. 

The only want now was money, to accomplish 
Charles's scheme, but his friend Faujas de Saint- 
Fond would find that. This Faujas was one of 
those restless individuals who are frequently met 
with in the history of ballooning. He was then 
priparateur of the cabinet of the King; he had 
been, it would appear, a fellow-worker with the 
celebrated Buffon for a short time ; he had visited 
all parts of Europe for the purpose of making 
geological observations ; he was well off, and found 
himself in the world with nothing particular to do. 
One of his friends was just then landlord of the 
Caveau Cafe, a place much frequented by the 
litterateurs of Paris. Here then was opened a sub- 
scription, the condition of which was that each 
subscriber of a crown would have the right of entry 
to the enclosure from which the ascent was to be 
made, and could bring two friends. The true 
balloon, that of M. Charles, cost the State nothing ; 
an example which the organisers of aerial experi- 
ments ought not so frequently to forget. 

When the Montgolfiers arrived at their hotel in 
Paris, they were already too late to gather the first 
fruits of the discovery which formed part of their 
baggage. Charles's balloon was sewn together and 
varnished, and there was nothing more to do but 
to inflate it with a better gas than theirs. The 
poor Montgolfiers had lost both the King and the 
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Academy ; their very machine had been taken out 
of their hands, as it were. Paris, during the time 
they had taken to reach it, had reinvented balloons. 
Charles manufactured his bag in accordance with 
geometrical principles. He gave it a spherical 
form, the most solid and perfect of aU for the 
purpose ; with the least weight, it gives the greatest 
capacity. This balloon was 30 feet in diameter, and 
weighed only 25 lbs. instead of 400 lbs., as did Mont- 
golfier's machine. In this weight was included a 
very dangerous appendage, but which was thought 
indispensable — a pipe with a tap placed at the lower 
part. Charles was very proud of the tap, and had 
great confidence in its effect, for the balloon of the 
Montgolfiers had a hole in the same place, by 
which, as they neglected to close it, all their gas 
escaped. But with this tap of M. Charles, there was 
no reason whatever why the balloon should fall ; it 
could only lose its power, little by little, on the 
principle of endosmose, or interchange of gases. 
The Count Vergennes, French Minister of Foreign 
Affairs, notified diplomatically all the European 
governments of the construction of a wonderful 
machine which would land one day or other upon their 
territories. They were requested to notify the Court 
of France of the fall, in order that the Academy 
might be informed of the fact. It is even said that, 
under a flag of truce, a messenger was sent to the 
King of England, with whom France was then at 
war, in order that the Court of St. James might not 
be ignorant of the momentous event. 

History has preserved a record of all the accidents // >, 
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which the operators successively experienced. There 
had been constructed with great care, for the 
preparation of the hydrogen, a sort, of large chest 
of drawers. Each drawer was of lead, and in com- 
munication with a tube attached to the balloon. 
This was very good, but the loss of hydrogen was so 
great that for an experiment of such prime im- 
portance, it was found necessary to make use of 
a common cask with two holes pierced in its upper 
end; one of these communicated with the balloon 
and by the other was introduced the iron filings and 
the sulphuric acid from which Charles manufactured 
his hydrogen. Soon it was seen that the action 
of the acid produced an inconvenient heat, which 
might mar the inflation or injure the balloon. The 
remedy was rude but eflScacious ; the cask was kept 
saturated with water. It was then thought advisable 
to free the gas from the mixture of acid it would 
take along with it, and this was done by making it 
pass through water on its way to the balloon. 

But, worst mishap of all, they left for the night, 
forgetting to shut the famous tap referred to already, 
and next day on returning, they found the gas they 
had prepared with so much care greatly spoiled. 
The atmospheric air had entered in such quantity, 
although the mouth of the balloon was underneath, 
that Charles and his assistants were obliged to 
empty it and commence the inflation afresh. 

It had at first been intended to launch the balloon 
from the place where it was inflated, in the neigh- 
bourhood of the Place des Victoires and the Caveau 
Cafe, but the number of those desirous of witnessing 

c 
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the strange sight was so great that they were obliged 
to carry it to the Champ de- Mars. But before 
setting out they could not resist the temptation of 
trying its strength. Charles proved that it possessed 
an ascending force of 21 lbs., and that it could rise 
dragging a rope 100 feet long. As soon as the 
balloon was seen in the air, the crowd doubled. It 
was impossible to take the balloon through Paris 
during daylight, and it was therefore necessary to 
do so at night, by torchlight, accompanied by a 
detachment of soldiers, at the risk of setting the 
balloon on fire ; but this was a less serious danger 
than the risk of having it torn to pieces by the 
inquisitive crowd. 

It was on August 27th, 1783, that the great experi- 
ment or rather fete took place, and the minutest details 
of the event have been preserved. The Champ 
de Mars was surrounded by a guard of soldiers to 
prevent those who had not tickets from entering the 
reserved space. But the avenues, streets, roofs, 
quays were crowded with spectators waiting im- 
patiently until the Globe — the name which had 
been conferred upon the balloon — should ascend. 
At last, about five o'clock in the afternoon, a cannon 
was fired as a signal, and the Globe rose majesti- 
cally from the earth. A shower of rain fell imme- 
diately after, but this did not in any way impede 
the ascent, and was apparently unheeded by the 
thousands of well-dressed spectators, including many 
fashionable ladies, who intently watched the wonder- 
ful spectacle. All eyes were riveted on that light 
sphere, which now disappeared in the vapour of a 
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cloud, but soon again came into sight, its reap- 
pearance being greeted by a second salvo from the 
cannon. It was soon, however, lost sight of again. 
Several well-known astronomjBrs had posted them- 
selves upon the public buildings to take measure* 
ments, as if they wanted to determine the orbit of a 
planet or the path of a meteor. Yet not one of 
these notable savants could give the least news 
of the balloon. It was only next morning that it 
became known that it fell about an hour after its 
ascent, in a field at Gonesse, about 15 miles off. It 
had been torn to pieces by the superstitious and 
terrified peasants. 

The success of this experiment put the imagina- 
tion of inventors quite into a fever. M. Deschamps, 
an artist, proposed to the Baron Beaumanoir to 
place aeronautical experiments upon all the stock- 
exchanges. He attempted to construct balloons of 
gold-beater's skin, a substance which unites by mere 
juxtaposition when it is fresh, and which, moreover, 
is very easy to varnish. The first balloon of this 
kind was ready to be sent up on September 11, 
1783 ; it disappeared in thie clouds and was no more 
heard of. Its diameter was only 15 inches, but 
even this was found to be too large. Multitudes 
repeated the experiment of the Baron de Beaumanoir 
with little balloons of 6 inches. Immediately 'these 
pretty playthings became quite the rage in Paris; 
they were made in the most grotesque forms. 

During the inflation of Charles's balloon there 
occurred a little scene to which we must refer as 
being characteristic, and because it has been repro- 

2 
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duced in a thousand different forms in the history of 
ballooning. Charles had discovered that it would be 
necessary to give his Olohe a supplementary supply 
of gas just before launching it into the air. For this 
purpose he had conveyed to the Champ de Mars 
a cask to complete the inflation, which was placed 
in a special enclosure, surrounded by canvas, admis- 
sion to which was strictly forbidden to any one not 
immediately engaged in the experiment. Mont- 
golfier, it is said, presented himself at the entrance 
to this sanctuary, but was refused admittance, 
Charles himself guarding the door. This manner 
of treating the modern inventor of aerial navigation 
was not relished. The public at first showed so 
much disapprobation that it was thought necessary 
to send for a squadron of soldiers. But the departure 
of the Olohe, which was not delayed, made the fickle 
public forget its discontent and even poor Mont- 
golfier. It is stated that Charles yielded .to the 
advice of Faujas, who had as much to do with aerial 
navigation as the fly with the movement of the 
coach-wheel, but who could only profit by the 
estrangement of the inventors, and went about 
telling everybody that he had an important share in 
these innovations. 
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CHAPTER IV. 

THE MONTGOLFIER BALLOON AT VERSAILLES. 

Not only was the birth of the balloon of the Champ 
de Mars publicly announced like that of the Dau- 
phin, but it bore a paper containing an urgent 
request addressed in the name of science to those who 
might pick it up, praying them to send to Paris all 
information as to the manner in which it fell. But 
alas, the fall of the Oldbe occurred in the neighbour- 
hood of the capital, and the peasants who saw it 
falling had no notion of what had taken place in the 
Champ de Mars : they knew nothing either of the 
philosppher Charles or of the paper-maker Mont- 
golfier. They saw descending from the sky an 
enormous mass, which, if they might judge of its 
power from its dimensions, must be a redoubtable 
enemy. Moreover, the wind which was blowing 
caused the balloon to assume most eccentric move- 
ments. Twenty years later the peasants in other 
countries who witnessed such a sight flew before it. 
Not so, however, the bold country people of Gonesse ; 
they approached the prodigy, and felt that it exhaled 
a fetid odour. This convinced them apparently that 
it must be an emissary of the arch-enemy of mankind, 
and they forthwith assailed it with showers of stones. 
It has even been reported that a chasseur fired at it. 
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Happily this ignorant onslaught did not prevent 
the experiment from teaching a valuable lesson. 
When Charles got hold of the envelope, he saw 
that there was a rent, which the peasants, who were 
present when the balloon came to earth, could not 
have made. This rent had been caused by the 
famous tap of which Charles had been so proud. 
Although the experiment was made at a spot scarcely 
a league from the tower of St. Jacques, Charles had 
forgotten the discovery of the great Pascal. He had 
shut the orifice, as if it had not been proved in Paris 
itself that the elasticity of the air diminishes in pro- 
portion as we rise into the higher atmospheric 
regions. At the surface of the earth the gas inside 
the balloon was in equilibrium, but higher up its 
volume so increased in proportion to the rarefied air 
as to cause the wire to cut the stuff which con- 
tained it. As soon as the rent was made the balloon 
fell. Since that time balloons have never been 
closed below. An orifice is made for the purpose of 
allowing the gas to escape in proportion as the pres- 
sure of the air diminishes. 

To prevent scenes similar to that which took place 
at the fall of the Glohe, the French government 
published an oflBcial notice in all the provinces. 
These circulars intimated that the Academy of 
Sciences had caused to be constructed at its own ex- 
pense a large machine intended to perform before 
his Majesty the beautiful experiments of M. Mont- 
golfier. 

It must be confessed that this sage body was not 
very happy in the advice they gave to the inventor ; 



THE MONTGOLFIER BALLOON AT VERSAILLES. 23 

for the apparatus referred to, which was most 
. elaborately ornamented, was composed of a canvas 
prism, covered over with strong paper, surmounted 
by a pyramid and terminated by a truncated cone. 
Happily it was thought advisable to make a trial of 
this elaborate structure in the garden of the paper- 
maker Eeveillon, in the Faubourg St. Antoine. A 
few years later this generous patron of the mont- 
golfieres (as fire-balloons came to be called) became 
one of the first victims of the French revolution. 
The montgolfiere of the Academy seems to have 
drawn on its devoted head the fury of the elements. 
The rain totally disfigured the ornaments, the paper 
peeled oif in the most miserable fashion, and, to 
crown all, when an attempt was made to open the 
angles of the prism, the machine was torn, and thus 
rendered utterly useless. 

But the decree had gone forth, and something 
must be done to be ready to exhibit before his 
Majesty at the time appointed, which was only two 
days after the above sad failure. In two days and 
two nights they managed to improvise a machine 
having a beautifully rounded form, for they had no 
time now for eccentricities. The experiment took 
place at the Court of Versailles on the 19th Septem- 
ber, 1783, the day arranged for. Two astronomers 
only had been summoned. Both took up positions 
at the Observatory, Jeaurat on the terrace of the 
garden, and Le Gentil on the roof. A triangulation, 
in which the height of the building was taken as a 
base, proved that the montgolfiere reached a height 
of about 1500 feet. It descended gradually and fell 
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in the wood of Vaucresson, after having gone a 
distance of only two miles. Suspended below the 
balloon, Mr. Glaisher tells us, in a cage, had been 
placed a sheep, a cock, and a duck, Which were thjis 
the first aerial travellers. They were quite un- 
injured, except the cock, which had its right wing 
hurt in consequence of a kick it had received from 
the sheep; but this took place before the ascent. 
Joseph Montgolfier's balloon rose much more slowly 
than that of Charles, although the dimensions of the 
latter were much less. As a result of this first com- 
parative essay, the air-balloon won the day. 

M. Charles was not the only notable professor of 
natural philosophy at that time in Paris. He had a 
rival in the person of a yoimg native of Lorraine, 
born at Metz in 1756, and who lectured and experi- 
mented in the French Museum ; this was Francis 
Klatre du Kosier, who was rather a daring experi- 
menter. It is said that to prove the inflammability 
of hydrogen gas he drew it into his lungs, and 
then set fire to it as it issued from his mouth. It 
seemed to please him to frighten his audience by 
showing them that, like the dragon of the fable, he 
could breathe fire through his nostrils. 

As soon as Joseph Montgolfier arrived in Paris 
Pilatre made his acquaintance. He formed the pro- 
ject, then a really daring one, notwithstanding the 
successful adventure of the animals above mentioned, 
of attaching himself underneath a Montgolfier 
balloon. By profession a rival of Charles, Pilatre 
was in every way an acceptable ally of the man 
whom Charles had got the better of. Montgolfier, in 
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fact^faad not enough of the devilin him to try the great 
nnknovni element. It was at once, then, arranged 
that Pilatre should have charge of all the experi- 
mental part of the enterprise ; he would be supplied 
with all that was required to make the great ex- 
periment. PilS»tre had the good sense to imitate 
Charles in the method he adopted for finding the 
necessary funds. He addressed himself to the 
pubb'c, that great anonymous Maecenas, whose purse 
is never empty when his love of novelty and sensation 
is appealed to. Pilatre had an engraving executed 
intended to serve as a souvenir of the glory of 
Montgolfier. Copies were sold at the suflBciently 
remunerative price of five shillings. 

A great and very serious question, and one much 
discussed among the scientific worthies of the time, 
was whether it would be possible to breathe without 
risk such air as would be found at a certain distance 
from the earth. Only one means could be imagined 
of arriving at a solution of this vital point, and that 
was to send some animals aloft as pioneers and see if 
they came down alive. This was the reason that the 
sheep and his companions were attached to the 
montgolfiere at Versailles, with, as we have seen, a 
fortunate result 
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CHAPTER V. 

THE FIRST ASCENT. 

In spite of the dissertations to which the voyage of 
the first montgolfiere gave rise, it was evident that 
Pilatre might proceed with his preparations for the 
great experiment without any fear of a catastrophe. 
Montgolfier himself was ordered to come to Paris to 
hasten the work. The new machine, which was to be 
inflated in the gardens of Eeveillon the paper-maker, 
was 46 feet in circumference and 66 feet in height, a 
form which montgolfieres have since retained. It 
was richly decorated with drawings of eagles and 
wreaths. A circular gallery, measuring 10 feet, was 
fixed by a multitude of cords. All around was a 
balustrade 3 feet 6 inches high, to prevent the 
occupant from turning giddy when he found himself 
suspended in mid air. 

The simple announcement of the experiment 
produced great excitement. Notwithstanding the 
precautions of the police, there was a constant crowd 
beside Eeveillon's garden. State dignitaries actually 
resorted to intrigues in order to gain admission to 
the place where such wonders were to be seen. 
Faujas de Saint-Fond has carefully preserved all the 
details concerning the preliminary experiments, 
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which, intended originally to be made by a small 
committee, were transformed into ceremonious trials, 
and eagerly commented on by all classes of society 
and in all parts of the country. 

On the 15th October, 1783, the preparations 
were completed, and Pilatre made his first ascent in 
a captive balloon, that is, a balloon attached by 
ropes to the ground, and which therefore can only 
rise .to a limited height. This one rose to a height 
of 80 feet. Held by the cord which prevented the 
baUoon from disappearing in space, as did that of the 
Champ de Mars, the car inclined in rather a dangerous 
fashion. It was thought that the weight of Pilatre 
produced this effect. It was immediately attempted 
to restore the equilibrium by placing a weight on 
the other side of the gallery, and, thus ballasted, the 
balloon remained in the air for six minutes. Mont- 
golfier's gas took six minutes to escape. 

This would never suffice to make the circuit of the 
world, a project which had already been formed. It 
would be necessary, then, to carry into the air the 
furnace by which Montgolfier manufactured his gas 
if the balloon was to be of any use in discovering 
those southern lands which La Perouse was about 
to set out to explore. There was arranged in the 
middle of the lower opening of the balloon a chafing- 
dish of iron wire, suspended by chains. In this were 
placed straw and rags moistened with spirits of wine, 
to which Pilatre set light before the eyes of the dis- 
mayed spectators. This bold and rash experiment 
was necessary in order that the balloon might 
remain in the air long enough to make a voyage of 
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any length. The results were wonderful. The 
machine came down so gently that it was clear the 
descent could be regulated with perfect exactness. 
Accustomed to hazardous experiments, Pilatre soon 
acquired a wonderful dexterity in the management of 
his aerial fire. Sometimes he would suddenly stop 
his descent ; sometimes, on the other hand, he would 
allow himself to be rapidly borne to the ground. 
He had only to throw a few handfuls of straw into 
the dish to effect a fresh ascent. 

Enraptured with the graceful and easy manner in 
which Pilatre managed his chariot of fire, M. Giroud 
de la Villette asked to be allowed to accompany 
him. The two voyagers returned to earth without 
accident. The neophyte who had thus received the 
baptism of air was eagerly interrogated. He gave a 
most agreeable account of his impressions, and drew 
a charming picture of the sensations which he ex- 
perienced during his aerial voyage. For what reason 
is not known, but M. Giroud de la Vilette showed no 
desire to accompany Pilatre in his subsequent and 
much more adventurous journey. • There was no 
lack of imitators, among whom we may notice the 
Marquis d' Arlandes, a gentleman of Languedoc, who 
asked permission from Pilatre to mount the aerostat 
on the day when the great and decisive experiment 
was to be made. The favour was readily granted. 

The preparatory experiments necessary to learn 
how to manage the machine were public events. 
The eyes of Paris, as we have already said, were 
fixed on the garden of the paper-maker, M. 
Eeveillon. The roofs of the neighbouring houses 
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were covered with spectators provided with tele- 
scopes, who took their places long before the arrival 
of the time for making the experiments, and stuck 
to their posts even after these were finished. 

An unforeseen obstacle proceeding from the King 
himself failed to stop the course of events. Greatly 
inclined to favour the novel ideas, but exceedingly 
timid in science as in politics, Louis XVI. was averse 
to expose, to no purpose, precious lives in what would 
then seem a desperate experiment. He wished to 
form a transition between animals and man, and hit 
upon the idea of authorising the ascent on condition 
that it be executed by criminals condemned to 
death, who would be set at liberty in case of success. 
The virtuous indignation of Pilatre deprived two 
criminals of the honour of being the first hiiman 
beings launched into the aerial ocean. Pilatre found 
at the court able and eloquent advocates who 
pleaded his cause energetically. An intelligent and 
influential lady, the Ducliesse de Polignac, governess 
to the king's children, interested the queen in the 
cause of balloons, and Marie Antoinette, once gained 
over, Louis's scruples were soon removed. The 
Marquis d'Arlandes was included in the authori- 
sation, or rather the passport which the King of 
Prance granted for the empire of the prince of the 
air. 

It was on the 2l8t November, 1783, at the 
Chateau de la Muette, in the Bois de Boulogne, that 
this memorable ascent took place. The Globe, as the 
balloon was called, quitted the earth at abou 
2 o'clock in the afternoon, and the wind, which this 



ADVENTUEES IS THE ATR. 



time waa all that could be deaired, showed the 
Parisians all the phases of an ascent which has had 
no analogy at any time nor in any country The 
balloon impelled toward the south-east, crossed the 




Seine and traTclled toward St bulpice, passing 
between the fjcole Militaire and the H6tel dee 
Invalides Bather more than twenty minutes after 
its departure it descended in the meadows behind 
the garden of the Luxembourg It had run about 
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9000 yards, with a speed considered enormous at a 
time when the steam locomotive had not been 
invented. 

The official account of this brief but memorable 
voyage was signed by Benjamin Franklin. The 
Marquis d'Arlandes was entrusted with the task of 
writing a description of this first aerial voyage. The 
two aeronauts really rose to a very small height, only 
a few hundred yards, scarcely indeed beyond what 
may be called the suburbs of the earth. They 
floated in a region within hearing of all the noises 
of the surface, from which the eye can perceive all 
the features of the ground, from which men, though 
reduced to the size of insect?, can be clearly enough 
seen. The houses, reduced to the proportion of 
Nuremberg toys, pretty and neat, appeared intended 
for the habitations of ants. Paris looked like a tinv 
model of a town, while the Seine, flowing in the 
midst of pleasant meadows, glanced under the least 
ray of sunlight. It would resemble a wonderful 
scarf of silk picked out with all the colours of the 
rainbow, and gilded by the rays of the setting sun. 
The narrative of the Marquis d'Arlandes, written 
simply and pleasantly, was received with something 
like disappointment by the public, who beheld the 
ascent with fear and trembling, and expected to hear 
of marvels and terrible experiences. The pleasant 
impressions of the Marquis d'Arlandes, with which 
everybody was disappointed, are however the uniform 
experience of all who ascend in balloons ; they seem 
always to surprise readers who have not seen the 
earth gradually disappear and watched the insensible 
approach of the clouds. 
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CHAPTER VI. 

THE REVENGE OP CHARLES. 

The beautiful experiment of Pilatre restored to the 
Montgolfiers all their popularity. The balloon of 
Charles was forgotten, unless he himself was bold 
enough to follow the example of Pilatre, the first 
disciple of Montgolfier. Charles managed to obtain 
the favour of making an ascent from the Tuileries, 
a favour since then often asked, but always in vain. 
The king having placed the Tuileries at Charles's 
disposal, all the gates were closed and entrance 
forbidden, except to persons who had purchased the 
right of admission by payment of half-a-crown. 
The great pond was reserved for the inflation of 
the balloon ; the water was not drawn off, but a plat- 
form was constructed in the centre. Opposite was 
arranged a large semicircular amphitheatre reserved 
for the princes, ministers, academical bodies, and 
subscribers to the Caveau Cafe ; the last-mentioned 
patrons had indeed rendered more service to the 
aeronauts than the princes and the gentlemen of the 
Academy. 

The car was of basket-work covered with cloth, 
painted in blue and gold. It was encircled with 
festoons of taffeta, each of which was bravely fastened 
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by tassels of gold and cords of silk. The prepara- 
tion of the gas and the casks which were to hold it, 
the pipes by which the hydrogen was to be intro- 
duced into the balloon, the very smallest article 
employed in the process, all were the objects of a 
feverish curiosity. The balloon was attached to the 
trees of the Grande Avenue, where it was balanced in 
the midst of a compact crowd who regarded it with 
mute wonder and admiration. But the Prince, who 
had refused permission to Pilatre to make his 
venture, could not grant to Charles, mthout resist- 
ance, the right of leaving the solid earth. 

On the morning of the experiment the police 
served Charles with a formal notice of interdiction. 
He was told that he must repair to the Prefecture, 
just as Pilatre had to present himself at Versailles. 
He found there a functionary, the Baron de Breteuil, 
who had not the power of pronouncing any decision, 
but who promised to shut his eyes to the illegality 
of the deed that was about to be committed. The 
Baron, in fact, pretended not to see what was going 
on at the Tuileries in presence of a hundred 
thousand spectators. 

Had the Baron de Breteuil held vigorously to the 
letter of the orders of the King, there would have 
been something like an insurrection ; for it is impos- 
sible to realise the excitement which these earlv 
balloon experiments produced in Paris. Aerial navi- 
gation has furnished many useful observations ; it 
has, perhaps, more solid triumphs in store for the 
future, but we can never recall the juvenile emotions 
of those who were present at its birth in 1783. 

D 
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People declared that Heaven had at last been opened 
to humanity. An old dowager is said to have burst 
into tears at the spectacle, and when asked the 
cause, " Alas ! " she said, " when they shall have dis- 
covered the means of escaping death, I shall not be 
here to take advantage of them." 

The public of the Tuileries were greatly agitated 
by rumours, which are said to have been circulated 
by the partisans of Montgolfier. It was stated that 
one of the brothers Kobert, who was to accompany 
Charles, had given up the project at the earnest 
prayer of his wife, who was ill ; that the machine 
had been discovered to be dangerous, and that the 
experimenters had been arrested at the moment 
when they were about to start. It was only the 
departure of the balloon that could dissipate these 
clouds ; but that was a sovereign specific. 

Before mounting the car, Charles resolved to start 
on his voyage with a clear conscience, and therefore 
felt it necessary to make his peace with Montgolfier, 
who was present as an on-looker. Charles gracefully 
went up to his rival and requested him to cut the 
silken cord which held a pilot balloon to the earth. 
Was it not an acknowledgment that Montgolfier had 
really opened the aerial route, and some little repara- 
tion for his expulsion from the Champ de Mars ? 

The balloon was 27 feet in diameter, and the car 
was suspended from a hoop surrounding its middle, 
and fastened to a net which covered the upper 
hemisphere. The ascensional power had been very 
nicely regulated and measured, so that on Decern- 



THE REVENGE OF CHABLES. 35 

ber Ist, 1783, the balloon rose very gently from the 
Tuileries. The barometer, which was carefully ob- 
served, fell gradually to 27 inches, indicating a height 
of about 1880 feet. The temperature was agreeable, 
and the voyage, which lasted an hour and three 
quarters, altogether pleasant. After thus remaining 
more than four times longer in the air than their 
rivals, the aeronauts reached the earth in a field close 
to Nesle, a small town 27 miles from Paris. They 
had made four times the distance of the inontgolfiere 
of La Muette. 

Philippe Egalite, then Due de Chartres, and M. de 
Fitz-James arrived at the moment when the voyagers 
came to ground. They signed a report or p'oces-verbal 
describing the principal circumstances of the descent. 
This is a formality which for a long time aeronauts 
never failed to perform, but which has fallen into 
disuse since ascents have become so frequent. This 
is to be regretted, since such reports brought together 
a great variety of information, which would in 
the long run have furnished a means of comparing 
the force and direction of the winds. 

As the balloon when it reached the earth still 
contained a large quantity of gas, Charles took it 
into his head to ascend alone. But in the rapture 
of success, he forgot that he had lightened his car 
by leaving on the earth his companion, and that con- 
sequently he ought to have taken in some ballast to 
regulate his ascent. Instead of quitting the earth at 
a moderate speed, he shot into spacer with giddy 
rapidity. The impression of this wild journey was 
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SO lonely and disagreeable that Charles never again 
ascended in a bulloon He experienced, among other 
things, a violent pain in hia right ear and jaw, no 
doubt due to the rapiditv of his ascent 




It is probable that m this second ascent Charles 
reached in the space of a few minutes a height of 
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4300 yards — considerably more than two miles ; a 
height which, without being dangerous, is quite 
sufficient to give to the aeronaut strange sensations, 
especially if he has arrived in those regions with the 
speed of an express train, rushing from the earth 
to the moon, and stopping at the first station. 
The movements of the balloon were so sudden and 
rapid that Charles took only twenty-five minutes to 
ascend and descend, and the horizontal distance 
traversed was twice or three times the vertical, 
although Charles descended only three miles ironi 
the place of ascent This fact is no doubt to be 
explained by the variety of currents which he 
encountered in the higher regions. 

The twenty-five minutes passed in the air in 
conditions so extraordinary, sufficed to give a 
material proof of the astonishing diversity of the 
directions of the difierent currents of air, of which 
meteorologists who stick to the ground cannot have 
any idea. Unfortunately, even in our own days, 
we do not realise all that might be learned from 
aerial experiences, if they were scientifically ana- 
lysed and arranged in all their parts. Without any 
other effort than a little perseverance, we might 
come to be able to make use of the astonishing 
instability of the elements which undergo trans- 
formation before our eyes even when we remain on 
the surface of the earth, and which change with a 
fantastic rapidity when we live in the midst of them. 

A saliant fact, and one full of instruction, in the 
physics or science of the air, received ample con- 
firmation. The observations which De Saussure had 
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made on the Col du Geant were brilliantly cor- 
roborated. Notwithstanding the shortness of his 
sojourn in the atmosphere, Charles established 
scientifically the rapid decrease of temperature; 
from 44^ degrees it fell to 25, or 7 degrees below 
freezing, after an ascent of ten minutes. As Charles 
forcibly remarked, ten minutes suflSced to pass from 
the heat of summer to the cold of winter. Gradual 
diminution of the pressure of the air, cold increasing 
with the height, a mixture of strata of air blowing 
in different directions ; these three great physical 
facts were thus victoriously established in the very 
first year of the birth of balloons. These are facts 
which prove that, though balloons may not be of so 
much utility as enthusiasts maintain, yet they are 
capable of doing real service to science. We shall 
have occasion to point out other results due to 
their use. Without entering into the domain of 
hypothesis, for which every true aeronaut has a 
profound horror, we shall content ourselves with 
noting, as we go along, what we owe to balloons in 
spite of the neglect with which they have been 
treated during the last 92 years. 

These early balloonists received much more atten- 
tion and honour than generally do their successors 
of the present day. On December 3, 1783, Charles 
went to the Academy of Sciences to give an account 
of his aerial voyage. He was accompanied by 
Joseph Montgolfier. The president, Saron, who was 
in the chair, made the two guests sit by his side. 
Montgolfier, as the inventor, had the place of honour. 
When the account was finished, Montgolfier and 
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Charles retired. Meusnier proposed that these two 
gentlemen be appointed supernumerary members, a 
proposition supported by the president Saron. But 
certain members protested, remarking that this 
would be a dangerous precedent. It was to be 
feared that other inventors would force the door of 
the learned Academy by a mere stroke of genius. 
It was finally agreed to send to each of the two 
heroes of the meeting a piece of money, similar to 
that given to Academicians who are present at the 
weekly meeting, and moreover to send one each to 
MM. Eobert, one to Pilatre, and one to the Marquis 
d'Arlandes. 

The discontent of the public was great when it 
came out that the Academy had been so shabby. 
The peace with England having just been signed, 
the King decided to treat them more magnificently, 
at least on paper. M. d'Angiviller, Director-General 
of Buildings, wrote to M. Charles announcing that 
the King intended to construct an obelisk in the 
centre of the Tuileries basin, the point from which 
the balloon set out. He ordered four well-known 
sculptors to send in plans in order that one might be 
selected without losing a day, so eager was the King. 
Louis XVI. moreover commanded the Baron de 
Breteuil to cause a medal to be struck at the Mint 
commemorating the date and the author of the 
discovery, which, he thought, was to immortalize his 
reign. 

M. de Montgolfier received a patent of nobility 
for his father, and for himself the blue ribbon of the 
Order of the Holy Ghost ; Charles a pension of 2000 
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livres, and Eobert one of a hundred pistoles. A 
pension was also awarded to M. Pilatre du Eosier, 
but he considering it too small, would not accept it 
Passionately in love with aerial experiments, the 
daring aeronaut believed he would very soon obb'ge 
the government, by his additional labours, to award 
him a pension more adequate to the courage he had 
shown. 
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CHAPTER VIL 

THE DEFEAT OP THE MONTGOLFIERES. 

It seemed now as if the sky had become navigable, 
and man had nothing more to do than take posses- 
sion of the immense domain. Paris set the fashion 
in ballooning, as she has done in many things more 
triviaL The hononr of following the example of the 
capital fell to the second city of the kingdom, Lyons, 
wMch had naturally watched with a feverish interest 
ihe development of the invention of Montgolfier. 
The impatience was so great that the people of 
Lyons could not await the return of spring. The 
experiment took place on January 19, 1784. The 
FlessdleSy the name of the balloon, a montgolfiere, 
was inflated with all due ceremony, and set out 
this time with seven persons in the car — viz. Joseph 
Montgolfier, Pilatre du Eosier, the Count de Lau- 
rencin, the Count de Dampierre, Prince Charles de 
Ligne, the Count de Laport d'Anglefort, and M. 
Fontaine. 

The Flesselles was probably one of the largest 
balloons on record, being 100 feet in diameter and 
about 130 feet high, and thus in shape almost round. 
The fire was kept up as before with trusses of straw, 
and the ascent must have appeared magnificent to 
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those who looked on, but not to those who were in the 
car. The paper composing the balloon, doubtless too 
weak to resist the great pressure, split open, and the 
aerial journey ended in a compulsory descent, which, 
fortunately, was not attended by any kind of accident. 
The balloon was in the air only a quarter of an 
hour, and reached the height of 3000 feet. The 
aeronauts appeared in the evening at the theatre, 
where they received quite an ovation. 

On the 4th of June following, Lyons witnessed 
another aerial ascent, which was rendered more 
attractive by the presence of a woman in the car. 
A young married lady of Lyons, Madame Thible, 
who it appears was very good-looking, was easily 
persuaded to take part in the aerial expedition. Li 
the evening she was brought upon the stage of the 
theatre, where she was presented with a coronet of 
flowers amid the applause of the whole assembly. 

Among the spectators of the ascent is said to have 
been the King of Sweden, who was travelling through 
France in transparent incognito. Gustavus seemed 
so delighted, that it was resolved to have another 
aeronautical exhibition as shortly as possible. On 
the 23rd of June, accordingly, he was present at the 
ascent of another montgolfiere, which was named the 
Marie Antoinette, and which started from Versailles, 
in the presence of the King and court. The machine 
was lavishly decorated. The ciphers of Louis and of 
Gustavus were artistically entwined. The diameter 
of the globe was, however, less than that of Lyons, 
being only 81 feet. The operations connected with 
this ascent were so diflBicult on account of the wind. 
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that only Pilatre and another could be persuaded to 
enter the car, and they had to keep up an unusually 
great lieat to make the balloon rise and maintain 
itself in the air. After three quarters of an hour it 
descended, although the fire was yet as strong as 
ever. In falling upon an oak, the vessel containing 
the burning straw was upset, the tree was set on 
fire, and the Marie Antoinette soon became the prey of 
the flames. Pilatre and his companion reached the 
earth thirty-six miles from the place from which 
they set out, between Chantrelles and Champlatreux. 
The Prince de Conde, who seems to have been owner 
of the place, immediately sent carriages to the 
assistance of his celestial guests, and is said to have 
given the name of Pilatre du Rosier to the piece of 
ground on which the descent took place. 

As a result of this ascent, Pilatre received at last 
a pension of 2000 livres from the King. But Pilatre 
had far higher and more noble aims. He was linked, 
in spite of himself, with the fortune of the Mont- 
golfier balloons. He was not one of those aeronauts 
to whom balloons are only stepping-stones to honours 
and decorations. Ought not these wonderful ma- 
chines, he seems to have asked himself, be made to 
serve some other purpose than that of mere theatrical 
representations in the open air ? It was easy to see 
that an apparatus so fragile could not be manoeuvred 
against the wind, though the burning of a little straw 
was suflBcient to make it ascend or descend at will. 
Might not some means be discovered in the future of 
taking advantage of this valuable property to select 
any particular current of air ? This idea seems to 
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have struck the fertile imagination of Pilatre, who 
conceived the bold project of combining the balloons 
of Montgolfier and Charles. The balloon of the 
latter would support the montgolfiere in the air, 
while the montgolfiere, with an insignificant quantity 
of fuel, conld make the other ascend or descend 
at will. Thus associated with the air-balloon, he 
imagined the montgolfieres would be saved, and the 
aeronaut would be able to profit by the mutability 
of the winds to follow whatever line would lead him 
to his goal. 

This was the kind of balloon which, in the hands 
of the Abb^s Miollan and Jeannisset, inaugurated an 
interminable series of fruitless ascents. Constructed 
at great expense by the Paris Observatory, the ma- 
chines of the two abbes were to carry them into the 
clouds. They commenced to inflate the air-balloon at 
midday, and at 5 p.m. it was still on the grass. The 
public, eager to witness a spectacle so extraordinary, 
became mad with fury that the ascent failed. The 
crowd rushed upon the fences, and penetrated even to 
the reserved space. There was a regular tumult in 
fact ; the insurgents distributed among themselves the 
tatters of the balloon, and, as an appropriate finish- 
up, these Parisian wreckers set fire to the remains 
which they could not remove. The poor abbes 
slipped away as best they could. Some powerful 
friends spared them the misfortune of being sent to 
the Bastille to reflect on the dangers of rash ascent<s ; 
but no one could protect them from the taunts which 
were showered upon them from all parts. 

The balloon fever which seized the Parisians pro- 
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duced also a multitude of experiments with mont- 
golfieres, which were set off with a sponge saturated 
with spirits of wine, to which light had been set. 
These engines, so cheap and easy to construct, kept 
owners of property from their sleep, for, falling at 
hazard, they might give rise to fires diflScult to 
extinguish. Some means became absolutely neces- 
sary to put a stop to such dangerous sport. On 
May 1, 1784, appeared a police order forbidding the 
manufacture or setting-off of fire-balloons. It was, 
moreover, enacted that all aerostatic machines in- 
tended to be sent up, should be reported to the 
authorities, .whose permission had to be obtained 
before the departure could take place. This permis- 
sion would only be given to persons of recognised 
ability. Under a penalty of 500 livres, the day and 
hour on which the experiment was to be made had 
to be intimated. 

This was a precaution, the wisdom of which must 
be admitted, but which soon fell into disuse on 
account of the difficulty of finding persons capable of 
appreciating the merit of aeronautic operations, and 
of giving an intelligent opinion upon their value. 
We shall have more than one occasion of showing, 
in what follows, how people, the most reasonable 
and even wise when they have to do with what passes 
on the earth, quite lose their heads when they have 
to do with balloons. 



46 ADVENTUBES IN THB AIB. 



CHAPTER VIII. 

THE FIRST CONTROLLABLE BALLOONS. 

Those aeronauts who made use of the Montgolfier 
balloons did not attempt to do more than raise and 
maintain them in the air. The necessity of keeping 
up the fire, and of preventing it from setting light to 
the material of which the balloon was made, absorbed 
all their attention. It was different with those 
aeronauts who ascended in balloons that could, so to 
speak, look after themselves, and which had no other 
defect than that of rising too rapidly when a skilled 
hand had not the control of the ballast. 

Hence the disciples of Charles were more diflScult 
to satisfy than those of Montgolfier. For the latter, 
it was sufficient if they could simply sustain them- 
selves, while the former, who had only to throw 
over a little ballast to lighten the balloon, and make 
up for the loss of gas, wished to use any disposable 
remaining force to make headway against the winds. 
The man who inaugurated these useful researches, 
had not awaited the invention of the Montgolfiers to 
study the application of mechanical science to aerial 
questions. Jean Pierre Blanchard was one of those 
dreamers who believe that they may overcome the 
force of gravity by imitations, more or less rude, of 
the models which nature has given us. 
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Bom in 1753 at Les Andelys, of a poor family, 
and having received a defective education, he may 
be taken as a type of those restless spirits that 
abound in a great city like Paris, whose imagination 
is always raised to fever excitement by aerial 
matters. But notwithstanding the unflattering por- 
trait of him which has been handed down to us, he 
was no ordinary man. From his sixteenth year he 
had shown a real aptitude for mechanics, having 
constructed of a vehicle that could be moved by 
human power; he was the inventor of a genuine 
velocipede — ^perhaps the first that ever was con- 
structed. It was only after having given this proof 
of capacity that he devoted himself to the construction 
of an apparatus intended to imitate the flight of 
birds. 

But if the scheme which he sought to realise was 
senseless, he set himself to work it out with con- 
siderable skill and wisdom. He was not so far left 
to himself as to jump from the terrace of St. Ger- 
mains, as did an unfortunate workman who broke 
his thigh before he reached the Seine. He was not 
foolish enough to throw himself from a window to 
fall on a washing stage on the river side, as did a 
certain marquis of whom we shall speak by-and-by. 
Comprehending the diflSculty of the problem which 
was before him, he devised a mode of experimenting 
which speaks strongly for his prudence. He did not 
attempt to lea^e the solid earth until after he had 
placed himseK in equilibrium by means of a pulley 
and a counterpoise. When Charles made his ascent 
in an air balloon, Blanchard saw there was no more 
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hope for anything heavier than air. He saw that it 
was the car of the aeronaut which must be fitted 
with the material for flying. 

However simple an idea may be, it is not always 
understood by everybody. There are many people 
at the present day, not much gifted with sense, it is 
true, who still attempt to beat the air with bats wings, 
as if balloons had not been invented. Blanchard 
seized upon the new invention with something like 
arrogance. He audaciously announced that he would 
soon put an end to the rivalry between Charles and 
Montgolfier by eclipsing both, and he constructed 
a controllable balloon which he boldly called the 
" flying ship." He provided oars of great size, some- 
what resembling wings, which he set in motion by 
means of a sort of mechanism that served to guide 
them. 

The elements were not favourable to the ingemoos 
Blanchard, who made his ascent from the Champ de 
Mars on March 2, 1784. It has been said that 
before quitting the earth the wind wished to give 
him some idea of the strength of the forces with 
which he had the hardihood to measure himself. 
Chance brought him an adventure which might 
have sufficed to disorganise a better equipped expe- 
dition. A pupil of the military school of Brienne 
took it into his head to ascend in the balloon in place 
of a priest who was to accompany Blanchard. Story- 
mongers have attempted to make the incident more 
wonderful by giving the name of Napoleon Bonaparte 
to the rash youngster, but the newspapers of the day 
state plainly enough that his name was Dupont. As 
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prevent Blanchard from maintaining with imper- 
tubable audacity that he directed the balloon. He 
descended at Bilancourt, near Sevres, and as soon 
as he touched the ground he wrote to the papers 
a most ridiculous letter, in which he declared that 
he had annihilated both Charles and Montgolfier: 
if they had invented balloons, he had devised a 
method of towing them against the wind. 

An attempt of another kind was made some weeks 
later by Louis Bernard Guyton de Morveau, at the 
expense of the Academy of Dijon, of which he was an 
influential member. Guyton, at one time Procureur 
General, who had resigned the magistrate's office for 
the purpose of devoting himself entirely to science, 
was already celebrated over Europe for the disco- 
very of the disinfecting power of chlorine, and by the 
establishment of a chemical nomenclature, at which 
he worked along with Lavoisier. 

At the beginning of the year 1784, M. Thyrwaert, 
a Belgian chemist established at Liege, had devised 
a simple method for extracting a light gas from coaL 
It was the first time that an attempt had been made 
to prepare this substance, now of so much importance, 
and which owes, to some extent, its industrial birth 
to those balloons that many people aflect to despise. 
Thyrwaert prepared his gas by introducing coal-dust 
into a gun-barrel. The opening was closed wflh 
sand, through which there issued a small tabe^ 
intended to collect the products of distillation. A 
balloon of the dimensions of those of the Baron 
Beaumanoir was inflated in the experimental room 
at Liege ; it flew off in the presence of the Secretaij 
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of the Due d'Aremberg, who published a certification 
of the fact in the newspapers of the day. 

Guyton took up the Thyrwaert process, but upon 
a much larger scale. Instead of using gun-barrels 
crammed full of coal-dust, he filled with lumps of 
coal genuine cast-iron retorts, manufactured at the 
Creusot foundries. ^ He extracted therefrom coal-gas 
in suflBcient quantity to lead him to think of thus 
inflating a controllable balloon. Guyton tested the 
specific weights of gases obtained from a large 
number of substances, and gave the preference to 
that which is produced by the distillation of potatoes. 
If he decided to employ, like his predecessors, the 
inflammable gas produced by the action of acetic 
acid in zinc, it was simply in order to shorten his 
preliminary researches, and not to embarrass himself 
by the solution of side problems. 

Although he was not a very skilled mechanician, 
Guyton did not allow himself to be taken in by the 
big talk of Blanchard. He thought that an experi- 
ment for controlling a round balloon was very 
unscientific, on account of the great friction of 
the air and of the small stability of the apparatus. 
However, he set himself to the construction of a 
spherical globe of 27 feet in diameter, having 
a capacity of 10,500 cubic feet, and a surface of 85 
square feet. But in order to diminish the incon- 
veniences of such a balloon, he added to his aerial 
car a sort of prow intended to cleave the air. As the 
screw applied to ships had not yet been invented, he 
had no choice as to methods of propulsion, and con- 
tented himself with oars; but he had the sense 
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to make them very large, in order that the blade 
might act upon the air without the necessity of 
giving a great number of strokes per minute. His 
oars were of a size somewhat like those of the 
ancient galleys, though very much lighter; the 
handle was 30 feet long, and the blade had 25 
square feet of surface. He had a second pair 
attached to the equator of his balloon, and which 
he intended to work by means of cords. A rudder, 
and a long pendant to show the direction of the 
wind completed the equipment of this interesting 
aerial machine, the construction of which gave proof 
of an intelligence which succeeding experimenters 
have been far from imitating. 

The first ascent took place on April 25th, 1784. 
Unfortunately, a violent wind arose at the time of 
departure; one of the oars of the car got broken 
close to the handle, and the corresponding oar on 
the balloon itself was entangled in the cords and was 
thus rendered useless. The means of direction were 
thus paralysed on one side. Guyton's attention was, 
moreover, taken up with preventing the air from 
getting into the inside of the balloon. He had 
fitted the orifice with a valve opening of itself when 
the gas expanded, and closing automatically as soon 
as the excess of internal pressure diminished. Here 
was another cause of misfortune: when the gas 
wanted to get out, the springs refused to act and the 
balloon burst. 

On the 24th of June a second and more fortunate 
experiment was made by means of funds collected 
by subscription. Guyton described the different 
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evolutions of his balloon on this occasion with a 
wealth of detail and a clearness which leave no 
doubt of his good faith. Although the organs of 
propulsion were clumsy and imperfect, there is 
nothing extraordinary nor exaggerated in the move- 
ment which he declares he obtained. But the 
public is very suspidous on the question of directing 
balloons, and is only disposed to believe what it has 
seen and handled. The success of June 24th passed 
unseen. 

Although deficient from a dynamical point of 
view, the first ascent of April 25th was not devoid 
of interest. Guy ton had the honour of being the 
first to observe one of those optical phenomena 
so often seen from balloons. At 6 o'clock in the 
evening, the sun being six degrees above the horizon, 
the travellers saw a second brilliant sun six degrees 
above the other. This supplementary sun, produced 
by the image of the real sun, was reflected from the 
surface of a cloud as from a sheet of water so 
distinctly that one could scarcely perceive any difler- 
ence in the intensity of light of the two. The mock 
or reflected sun, however, was composed of many 
concentric circles arranged on a ground of dazzling 
whiteness, and shades of colour like those of a 
vanishing rainbow. 

A curious occurrence suggested to Guyton the 
idea of ascertaining the amount of heat which the 
sun might develop in the interior of a balloon. 
The balloon intended for the above experiment was 
inflated in an enclosure where it had been varnished, 
without any idea that the action of the sun might 
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transform it into a fire-balloon. The heated gas 
expanded to such a degree that the swollen globe 
broke two of the cords which held it, and raised 
above the wall a young man who had charge of it. 
This unfortunate youth, who in order not to lose his 
hold had twisted one of the cords round his wrist, 
could not hold on longer, and the balloon, abandoned 
by its guardian, fell about 300 feet off. It was 
this incident which suggested to Guyton the idea 
of measuring the quantity of heat developed in 
the interior of the balloon. He found that the 
thermometer rose to 70 degrees, while in the open 
air it was only 59 degrees. This was a considerable 
excess, but did not reach the exaggerated figure 
which some aeronauts pretend to have found in 
recent years, as if the balloon were a huge lens and 
concentrated the rays which fell upon it. 

A short time after, two other experiments in the 
same direction were made at Paris, in which two 
Princes of the Blood took part. The first of these two 
ascents was that of the elongated balloon of the 
brothers Eobert, in the car of which was the Due de 
Chartres, afterwards Philippe Egalite. The construc- 
tion of this balloon was far from elegant : it was- a 
sort of cylinder terminated by two spheres. 

This turned out a deplorable experiment in every 
way. Here for the first time we come across an 
article which turns up afterwards more than once. 
The balloon of the brothers Robert contained inside 
a small balloon, which it was intended to inflate with 
bellows on regaining the region near the surface of 
the earth for the purpose of preserving the volume 
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A fiew days after, the youngest of the King's 
bzothen, the Comte d'Artois, also made i\n ascent 
from JaTel's manufactory. The balloon was mag- 
nificent, and was inflated ¥rith the greatest care, but 
the directing machinery was miserable; for 3IM. 
Alban and Yallet, directors of Javel's works (more 
aooompIiBhed chemists than mechanicians), had 
adorned it with the sails of a ¥rindmill. It was in 
snch a Qoixotic equipage that the Prince, who was 
afterwards to reign as Charles X., shot into the air 
for the first and last time. 

The controllable balloons of 1784 thus served to 
prove by genuine experiment that balloons may be 
supported in the air, but at the same time they 
show that no human power is sufficient to battle 
with the wind. At that period scarcely any other 
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motive power was known. The steam-engine had 
certainly been invented, but no means had then 
been discovered of making it move on rails, or sea, or 
river. Experiments in aerial direction had then to 
be abandoned until the time when the progress of 
mechanics would permit of a reasonable attempt 
being made at what, in 1784, could only lead to 
failure. Sixty-eight years were to elapse ere the 
next attempt was made to direct balloons by M. 
Henry Giffard. 
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CHAPTER IX. 

SCIENCE AND BALLOONS. 

The news of the great experiment at Annonay 
spread with the rapidity of lightning to all civilized 
countries. When it reached St. Petersburg, Euler, 
the great mathematician, was still alive, but was 
nearly eighty years old, and blind. One morning 
when some friends entered his room they found 
upon his slate a calculation to determine the height 
to which a balloon could rise in the atmosphere. 
Although old and blind and almost dying, he did 
not lose an hour in applying his algebra. This 
calculation was probably the last that one of the 
greatest mathematicians that ever lived made; 
three days after, September 7th, 1783, he died. 

Euler's eldest son sent his father's calculations to 
the Paris Academy of Sciences, which published them 
in its volume for 1782, then being printed. But, 
alas, the example of the dying geometer has had 
few imitators; the mathematical theory of the 
motion of balloons is still much as he left it upon 
his slate. 

While Guyton was carrying on his experiments, 
the great chemist, Lavoisier, did not remain in- 
different to the great question of the day. He drew 
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diately perceived, in connection with this, how much 
more useful balloons might be made than Franklin's 
famous kite ; for kites could rise to only a very 
moderate height, while practically there was no 
limit to the height to which a balloon might go 
to draw off atmospheric electricity. Eertholon pro- 
posed to introduce into the rope which held the 
balloon a few threads of gold, wliich would conduct 
the electricity within reach of the operator. If the 
cord thus prepared were insulated by means of silk 
thread or in any other manner, the electrical fluid, 
to use a popular phrase, would often show itself in 
sparks. Not only should we thus discover the 
presence of electricity in the air, but besides We 
should be able to tell its species ; we should have a 
true source of natural electricity, from which might 
ultimately be obtained the most powerful effects. 

Charles made scarcely any experiment in this 
direction, although he constructed an apparatus 
which may still be seen at the Conservatoire des 
Arts et Metiers in Paris. Forty years later we will see 
the same ideas enounced anew by the famous Aiaga 
Beitholon was not less happy in the advice which 
he gave to aerial travellers for the conduct of their 
electrical investigations. " A physicist zealous for 
the progress of knowledge will rise by means of the 
balloon into the region of clouds ; he will see 
atmospheric electricity originate and accumulate, 
the lightning being formed, spread itself out, leap 
from cloud to cloud, shooting beyond them, uniting 
and dividing them alternately, and driving them 
sometimes towards the earth. Those who have 
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up a long and careful report, which was published in 
the name of the Paris Academy of Sciences, " on 
the advantages which may be derived from the 
invention of balloons." But, notwithstanding his 
zeal for the progress of science, Lavoisier was 
preceded in this work by the Abbe Bertholon, Pro- 
fessor of Physics at the Montpellier Academy, and 
one of the ablest experimenters of his day. In a 
remarkable work, Bertholon pointed out the fiBMjility 
with which balloons might be used to carry emissaries 
out of a besieged city. The first application. of this 
method was not made till long after the great wars 
of the Kepublic and the Empire — viz., during the 
siege of Paris by the German army. Bertholon 
entered into details and calculations on the apparatus 
which Blanchard had attached to his flying ship. 
He stated that dogs and cats had already been let 
down from above the University of Montpellier by 
means of a parachute. An engineer officer had even 
made calculations to determine the diameter which 
should be given to the apparatus to enable a man 
to descend without danger from a great height. 
Joseph Montgolfier, who entered into correspondence 
with Bertholon, himself made some experiments, and 
gives many details on this subject. Tet we shall 
soon see Blanchard claiming the parachute as his 
invention, and the two brothers Gamerin attempting 
to wrest the honour from him, and then disputing 
between themselves as to who was the originsd 
inventor. 

The Abbe Bertholon, who was actually investi- 
gating the subject of atmospheric electricity, imme- 
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diately perceived, in connection with this, how much 
more useful balloons might be made than Franklin's 
&mous kite; for kites could rise to only a very 
moderate height, while practically there was no 
limit to the height to which a balloon might go 
to draw off atmospheric electricity. Bertholon pro- 
posed to introduce into the rope which held the 
balloon a few threads of gold, which would conduct 
the electricity within reach of the operator. If the 
cord thus prepared were insulated by means of silk 
thread or in any other manner, the electrical fluid, 
to use a popular phrase, would often show itself in 
sparks. Not only should we thus discover the 
presexLoe of electricity in the air, but besides We 
should be able to tell its species ; we should have a 
true source of natural electricity, from which might 
ultimately be obtained the most powerful effects. 

Charles made scarcely any experiment in this 
direction^ although he constructed an apparatus 
which may still be seen at the Conservatoire des 
Arts et Metiers in Paris. Forty years later we will see 
the same ideas enounced anew by the famous Arago. 

Bertholon was not less happy in the advice which 
he gave to aerial travellers for the conduct of their 
electrical investigations. "A physicist zealous for 
the progress of knowledge will rise by means of the 
balloon into the region of clouds; he will see 
atmospheric electricity originate and accumulate, 
the lightning being formed, spread itself out, leap 
from cloud to cloud, shooting beyond them, uniting 
and dividing them alternately, and driving them 
sometimes towards the earth. Those who have 
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climbed high mountains have sometimes seen the 
lightning glancing under their feet; but what a 
satisfaction it must be to be in the midst of the 
clouds without having anything to dread. In fact, 
the balloonist, electrified by contact with the sur- 
rounding medium, will have nothing to fear from 
the thunderbolts of which he forms part" 

The celebrated Horace Benedict de Saussure, who 
had already made a name to himself by his famous 
excursions upon the Alps, could not be indifferent to 
the discovery of balloons. He hastened to employ, 
with success, the process of the Abb6 Bertholon to 
determine the electrical condition of the atmosphere 
more advantageously than by means of the flying 
kite of Franklin. He quickly perceived that the 
electric tension is positive in a placid sky, and that 
it increases with the elevation. Even in these 
advanced days we know very little more than this. 
It is to this eminent man of science that we owe a 
magnificent but simple experiment, which proves 
the radical fallacy of the theory of Montgolfier. He 
took a white-hot iron and introduced it into the 
interior of a balloon made of gold-beater's skin ; the 
air thus strongly heated, expanded, and the balloon 
rose. It was scarcely possible to believe that from 
the hot iron any kind of gas had issued, or to refuse 
to admit that the ascent of the globe was a result of 
expansion produced by heat. There was no more 
talk after that of Montgolfier's " gas." 

Only one man persevered in investigating the 
properties of the " gas " which proceeded from red- 
hot metals. This was the infamous revolutionist 
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Maiat, who about this time exhibited great hostility 
to balloons, and attacked aeronauts with a bitterness 
unsurpassed even by the critics of recent years. His 
hatred was proclaimed in a manner that would have 
been comic^ if he had not had the guillotine to back 
up his reasoning. Experiments made upon balloons 
were one of the grievances which he insisted on in 
his pamphlet, "Academic Charlatans," which brought 
about the arrest of Lavoisier. Pilatre himself found 
no favour in the sight of this hideous monster ; if he 
had not died in the field of honour, Marat would 
certainly have hastened his departure to another 
world. 
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make an ascent from British ground, according to 
Mr. Grlaisher, one of the best authorities on balloon- 
ing, was Mr, J. Tytler, who ascended from the Comely 
Gardens, Edinburgh, on August 27th, 1784, in a fire- 
balloon of his own construction. He descended about 
half a mile from the place of ascent. 

Tytler really preceded Lunardi by only a few 
days, and was altogether forgotten in the great success 
of the latter. The enthusiasm excited by Lunardi's 
experiment in London is a^^tonisbiog and amusing to 
read of. His balloon was 102 feet in circumference, 
and was exposed to public view in the Lyceum, in 
the Strand, where it was visited by 20,000 people. 
The balloon was made of oiled silk, of which 520 
yards were inserted in alternate strips of blue and 
red. The car was famished with wings and oars, 
like large rockets, the former for the purpose o^ 
giving horizontal motion when becalmed, by agitating 
the air, and the latter to give up and down motion. 
Lunardi's first ascent was made from the Artillery 
Grounds, where the balloon was inflated with hy- 
drogen gas, on September 15th, 1784. The ascent 
took place in the presence of the Prince of Wales 
and an enormous crowd of spectators. " He took up 
with him," Mr. Glaieher tells us, " a pigeon, a dog, 
and a cat, and the balloon was provided with oars, 
by means of which he hoped to raise or lower it at 
pleasure. Shortly after starting, the pigeon escaped, 
and one of the oars became broken, and fell to the 
ground. In about an hour and a half he descended 
at South Mimms, in Hertfordshire, and landed the 
cat, which had sufiered from the cold. He then 
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CHAPTER X. 

BALLOONS IN ENGLAND. 

When news of the experimeuts at Annonay and 
Paris reached England, the peace between that 
country and France was not yet signed, which may 
account for the delay of some months in the appear- 
ance of balloons on this side of the channel. But 
the English soon made up for lost time. 

One authority states that the first balloon sent up 
in England was on November 25th, 1783, from the 
Artillery Ground in London, by Count Zambeccariy 
an Italian, who was soon to inscribe his name beside 
that of Pilatre in the necrology of ballooning. This 
Italian's balloon was of oiled silk, 10 feet in diameter, 
and weighed 11 lbs. About three hours after it rose 
it descended at the village of Petworth, in Sussex, 
forty-eight miles from London. It was found to have 
been rent, like thai of Gonesse, by the great tension 
of the gas, for which no means of escape had been 
provided. 

During the course of 1784, several balloon ascents 
were made in England. Two of these were made £rom 
the Artillery Ground by another Italian, the Chevalier 
Vincent Lunardi, one of the best known names in 
connection with ballooning. The first, however, to 
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make an ascent from British ground, according to 
Mr. Glaisher, one of the best authorities on balloon- 
ing, was Mr. J. Ty tier, who ascended from the Comely 
Grardens, Edinburgh, on August 27th, 1784, in a fire- 
balloon of his own construction. He descended about 
half a mile from the place of ascent. 

Tytler really preceded Lunardi by only a few 
days, and was altogether forgotten in the great success 
of the latter. The enthusiasm excited bv Lunardi's 
experiment in London is a^itoiiishing and amusing to 
read of. His balloon was 102 feet in circumference, 
and was exposed to public view in the Lyceum, in 
the Strand, where it was visited by 20,000 people. 
The balloon was made of oiled silk, of which 520 
yards were inserted in alternate strips of blue and 
red. The car was famished with wings and oars, 
like large rockets, the former for the purpose of 
giving horizontal motion when becalmed, by agitating 
the air, and the latter to give up and down motion. 
Lunardi's first ascent was made from the Artillery 
Grounds, where the balloon was inflated with hy- 
drogen gas, on September loth, 1784. The ascent 
took place in the presence of the Prince of Wales 
and an enormous crowd of spectators. " He took up 
with him," 3Ir. Glaisher tells us, " a pigeon, a dog, 
and a cat, and the balloon was provided with oars, 
by means of which he hoped to raise or lower it at 
pleasure. Shortly after starting, the pigeon escaped, 
and one of the oars became broken, and fell to the 
ground. Li about an hour and a half he descended 
at South Mimms, in Hertfordshire, and landed the 
cat« which had suffered from the cold. He then 
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ascended again, and descended, after the lapse of 
three quarters of an hour, at Standon, near Ware, 
where he had great difficulty in inducing the peasants 
to come to his assistance; but at length a young 
woman, taking hold of one of the cords, urged the naen 
to follow her example, which they then did." Lunardi 
at once " became the star of the hour. He was pre- 
sented to the king, and was courted and flattered on 
all sides." A young lady, who saw the oar fall, 
thought it was Lunardi's body, and was so affected 
that she died in a few days. To make up for this, a 
jury, who were trying a prisoner for an offence for 
which the penalty was death, were so impatient to 
see the balloon ascent, that they acquitted the 
prisoner to save time. It is even stated that the 
King himself, who was in conference with his Mi- 
nisters when the balloon was reported to be passing, 
broke up" the council with the remark that they 
could resume their deliberations, but that perhaps 
they might not see Lunardi again. In 1785 Lu- 
nardi made several successful ascents from Kelso, 
Edinburgh, and Glasgow, and at a subsequent period 
in Italy, where he died, at Genoa, according to one 
account, in 1806, in a state of great poverty. In an 
ascent made from Edinburgh, in December, 1785, he 
fell into the sea about a mile and a half from shore, 
and was rescued by a fishing boat. 

Another of these early ascents in England was 
also near ending in a tragedy. General Money, who 
made it, fell into the sea off the coast of Kent. A 
Dutch vessel which was in the neighbourhood when 
the involuntary descent was made, took to flight, 
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and the G-eneral was saved by an English fisherman. 
The conduct of the Dutchman was vehemently cen- 
sured. A print was published with an account of 
the incident, which stated that it was the first time 
that a Dutchman had refused to pick up money. 

An air balloon, sent up at Sandwich, in Kent, on 
February 22nd, 1784, was found in the neighbour- 
hood of Lille two hours and a half after ; and in the 
month of March another, sent up at Canterbury, was 
picked up at Tpres. These two experiments proved 
to a certainty the possibility of crossing the Channel. 
The year 1784 was scarcely ended before the attempt 
was made. 

On January 7th, 1785, at 1 p.m., Blanchard as- 
cended in a balloon from Dover Castle. He had with 
him Dr. J. Jeffries, an American physician. Two 
hours after the time of ascent, the two reached 
the earth in the forest of Guines. Twice while 
crossing the Channel the balloon descended, and, to 
save themselves, the aeronauts had to throw out every- 
thing in the car, and finally to strip themselves of 
their clothing. On the day after their arrival the two 
adventurers were splendidly feted at Calais, and Blan- 
chard was presented with the citizenship of the town 
in a box of gold. The municipal council asked per- 
mission to purchase the balloon, and to deposit it in the 
church, as a memorial of the experiment : the car may 
still be seen in the Museum of Calais. These honours 
were not the only ones which Blanchard obtained. A 
few days after, the fortunate aeronaut received a 
command to appear before His Majesty the King of 
France, who awarded him a pension of fifty pounds. 
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The Queen condescended to stake a sum on his behalf 
at cards. The courtier, who had the game in his 
hand, had the good taste to lose a pretty round sum, 
which was immediately handed over to "Don Quixote 
de la Mancha," as those who envied his good luck 
dubbed him. 

Previous to this ascent, on October 16th, 1784, 
Blanchard had ascended from Little Chelsea with 
Mr. Sheldon, and having deposited the latter at 
Sunbury, rose again alone, and descended at Ronmey 
Marshes. Mr. James Sadler, sen., ascended from 
Oxford on November 12th, and is stated to have 
made two previous ascents, one on September 
12th, in a fire balloon, and another on October 12th. 
On March 23rd, 1785, Count Zambeccari ascended 
from London with Admiral Vernon. He afterwards 
made several ascents in Italy, and, after escaping 
twice being drowned in the Adriatic, was at last 
thrown out of the car and killed in a descent on Sep- 
tember 21st, 1812. 

There are several interesting scientific experiments 
connected with the early history of ballooning in 
England, which it may be as well to refer to liere. . 
An unoccupied balloon, which had been sent up 
from near Matlock, was found by two peasants . 
in the neighbourhood of Cheadle, in Staffordshiia 
Picking up thus in the fields a machine the form of 
which would naturally appear strange to them, for it 
resembled a half-inflated bladder, the two peasants 
were considerably embarrassed. It, however, oo- 
curred to them to carry it into one of their houses, . 
where they got bellows and filled the balloon with 
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air, in the hope that it would rise again. This seems 
a simple and ludicrous error, but one that has been 
repeated more than once in aerial annals. As these 
ignorant countrymen perceived that gas was issuing 
from an openiug, which it made somewhat black, 
they L'ghted a candle and brought it near, in order 
to see better what was taking place. A tremendous 
explosion was of course the result. Four men were 
knocked down, the windows were shattered, and the 
house itself damaged. As to the experimenters, 
their beards and eyebrows were burnt, and they were 
fortunate in getting off without serious injury. 

Soon after, an intelligent inventor conceived the 
idea of utilising this explosive property. On De- 
cember 26th, 1784, there took place at Windsor the 
explosion of the first balloon designed to serve as a 
petard. The event is described in a letter from the 
celebrated James Watt to one of his friends in Bir- 
mingham. Mr. Boulton, the inventor of the process, 
and whose name is linked with that of Watt in con- 
nection with the steam-engine, constructed a balloon 
of fine paper, and varnished it. It was nearly 5 feet 
in diameter, and was filled with one part of atmos- 
pheric air to two parts of hydrogen gas. Underneath 
vma fixed an ordinary fusee, attached to a match about 
2 feet in length ; this was lit before the balloon was 
let off. The explosion occurred six minutes after 
the departure, and, as the wind was strong, the 
balloon had already gone two miles. The persons 
near at the time of the explosion, heard. Watt tells 
ii8| a noise like that of thunder. 
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CHAPTEE XL 

THE FIRST AERIAL WRECK. 

Blanchard having succeeded in crossing the Chan- 
nel, a restless spirit like Pilatre could not remain a 
mere spectator of such an achievement ; he immedi- 
ately decided to solve the same problem, but in an 
opposite direction, crossing from France to England. 

It was already known that the winds which come 
from the west are much more frequent and steady 
than those which blow from the east, and that con- 
sequently the chances of Pilatre succeeding were less 
than those of his fortunate rival. Moreover, had 
Blanchard missed France by a west wind, he had 
before him all the Continent of Europe, while Pil&tre, 
should he go astray, might be drawn direct north- 
wards. He was liable to be lost in the icy ocean, if 
his voyage lasted long enough. 

Pilatre quite understood the natural difficulty he 
had to overcome, but he hoped to reach the end of 
his journey by means of a contrivance which he had 
devised to enable him to accomplish his great 
scheme, and the purpose of which was to combine 
the properties of the montgolfiere with those of the 
air balloon. A fire balloon 10 feet in diameter, was 
placed underneath an air balloon 37 feet in diameter. 
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Being thus enabled to mount to any height by 
burning a little straw, Pilatre hoped to fall in with 
a current of air which would carry him in the 
direction of Britain, even when the lower winds were 
adverse. 

This was a seductive means of taking advantage 
of the various currents of air, already tried by 
M. Charles. But to dare thus to combine fire and 
gas, Pilatre must have forgotten even the name by 
which hydrogen was then known — inflammable air. 
Charles had good grounds for criticising the pro- 
ject of his rival, who had the temerity, he said 
with justice, "to light his fire beside his powder 
magazine." 

Notwithstanding this objection, and the little con- 
fidence which people now had in the attempts at guid- 
ance, the French Government placed at the disposal 
of Pilatre a sum of 1600Z. The preparations were 
thwarted by a multitude of difficulties which kept 
constantly cropping up. Winds blowing obstinately 
from the west seemed in league with the numerous 
enemies of the venturesome aeronaut who was about 
to give himself up to their caprices. M. de Calonne, 
Controller of the Finances, was irritated, and re- 
proached Pilatre in brutal and unmerited terms. 

It was only on June 15th, 1785, at seven o'clock 
in the morning, that Pilatre set oflf in a battered 
balloon, which allowed the gas to escape at all 
points. After being up for about half an hour, and 
when at a height of probably 3000 feet, the balloon 
exploded. The unfortunate aeronaut was precipitated 
to the ground, along with Bomain, a young workman 
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who, having helped Pilatre in the work of construc- 
tion, had obtained the favour of accompanying him. 
Komain still breathed, but soon expired. As for 
Pilatre, he never stirred, and his body was dreadfully 
mutilated. 

Pilatre may have had some presentiment of his 
sad fate, for he refused to take with him the Marquis 
de Maisonfort, who had thrown a roll of 200 louis into 
the car to induce Pilatre to take him. Pilatre had 
shown remarkable determination to carry out his 
experiment. Three times did he come to Boulogne, 
and three times did he commence the inflation, 
when he was compelled to stop. At last, when the 
time of departure came, "the experiment is too 
uncertain to risk the life of another," he said to the 
man who was to tell the story of the terrible adven- 
ture ; a saying which the framers of theories should 
never forget. 

This catastrophe is altogether a sad one. The 
fall of the first martyrs to aeronautical science 
occurred at the foot of the column which had been 
erected to the glory of Blanchard, the aeronaut 
whose exploits they had wished to excel. Pilatre 
had met at Boulogne a young English lady, a 
boarder in a convent in the town, to which she had 
gone to finish her education. The two were to have 
been married after the conclusion of the experiment 
which ended so sadly. 

Although badly contrived and imprudent, the 
experiment of Pilatre must not be classed with any 
of those numerous burlesque experiments and chime- 
rical projects to which ballooning has given rise. 
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We shall not dwell more than is necessary in the 
course of this work on enterprises often undertaken 
to throw discredit upon aeronauts, for unfortunately 
the public is always inclined to draw general con- 
clusions from a very narrow basis of fact. But 
whatever may have been the mistakes of individuals, 
they cannot diminish the fascination belonging to 
Toyages in the clouds. The folly of inventors cannot 
poison the air nor destroy the charm which takes 
possession of the aeronaut when he perceives from 
the vantage-ground of his car a corner of the 
infinite, as a ray from the glory of God. 
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CHAPTEE XIL 

THE REIGN OP BLANCHARD. 

Blanchard very soon returned to England to enjoy 
the popularity which the success of his Channel 
ascent had gained him. But as his experiments in 
the guidance of balloons had failed, it was necessaty 
that he should add a new attraction to his flying 
vessel; he therefore got two young ladies, named 
Simonnet, to ascend in his car. Fearing that the 
interest excited by the courage of his companions 
would soon be effaced, he thought to profit by the 
experiment at Montpellier, and threw down from his 
car dogs, cats, and even sheep. He commenced 
with his dog, which satisfied him for a long time. 
This animal soon became as celebrated as his master. 
But notwithstanding these attractions added to his 
performances, Blanchard failed to find everywhere a 
sympathetic support. If he reigned for some years 
over spectators eager for sensation, his subjects 
revolted more than once. 

On his return to the Continent, Blanchard com- 
menced a trial of his power with the inhabitants of 
the Hague. He announced by sensational advertise- 
ment a great experiment in which he would be accom- 
panied by four voyagers. But the vicissitudes of the 
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time — ^perhaps some defect in the sewing or the 
varnish, or a too hurried manufacture of the gas- 
prevented the adventurous aeronaut from keeping 
his promise : he was able to take with him only a 
single companion. His misfortune did not end 
here. The wind having driven him towards the sea, 
be had in all haste to open the valve and descend 
upon a meadow, only a few leagues from the in- 
censed spectators. Poor Blanchard soon found in 
this field an echo of the angry voice which growled 
around his car before he set out. The proprietor of 
the ground, evidently an accomplished speculator, 
demanded an indemnity of ten ducats for the use of 
the space which the balloon occupied while it was 
being emptied of gas. The peasants, who collected 
from all parts with pitchforks and sticks, took a 
noisy part on behalf, of their neighbour. They 
broke up the car, and carried off as a trophy the gilt 
gauze, as also the cloth with which it was covered. 
Quite subdued, Blanchard had to pay and to pre- 
tend that he was satisfied. Turning his back upon 
ungrateful Holland, Blanchard returned to France, 
where he received warm support and universal 
sympathy. He went by the forest of Guines, where 
he was recognised and led in procession to where the 
column which bore his name had just been finished. 
Blanchard, full of pride and self-conceit (qualities 
which aeronauts have in common with other men), 
was keenly sensitive to all the attacks which jealous 
pens directed against him. When he found himself 
in front of the little monument intended to celebrate 
his achievement, he took his pencil, measured the 
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diameter and height of the pedestal, and silently 
reckoned them up. *' Gentlemen," he cried, " I 
shall no longer fear, thanks to you, abuse and 
calumny. It will take fifty thousand reams of libels 
to cover all the sides of the column which you have 
erected to me." 

Although Lille was not far from Calais, Blanchard 
found the inhabitants of the capital of French 
Flanders of much the same temper as those of the 
Hague. As the wind was too strong for the balloon 
to be inflated, Blanchard refused to fulfil the 
promises of the advertisement. The public, which 
rarely listens to reason in such matters, was irritated ; 
Blanchard was mobbed. He would, perhaps, have 
been as cruelly treated by the people of Lille, as 
Orpheus is said to have been by the Bacchantes, 
had the magistrates not sworn that they would keep 
him in prison and that he would not leave Lille 
unless by means of his balloon. Next day the wii^d 
had fallen, and Blanchard ascended as M. the Mayor 
had promised. The ill-will was changed into in- 
describable enthusiasm when Blanchard was se^n to 
detach from his car a parachute ; his glory was at its 
height when it was ascertained that this parachute 
carried quietly from the clouds the aeronaut's dog, and 
when anyone could caress at his pleasure an animal 
which had accomplished so perilous a leap. 

This experiment with the dog was repeated some 
days later at Frankfort, in presence of a greater 
crowd than was ever seen at the coronation of any 
German Kaiser. Blanchard, besides his dog, had 
taken in his car the Prince of Hesse-Darmstadt, and 
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an oflScer of dragoons. The ascent and progress 
was very rapid, for in thirty-three minutes the 
balloon had run a distance of fourteen leagues. The 
three human adventurers returned immediately to 
Frankfort, where the people awaited them, and where 
they met with a reception almost delirious. Count 
Bomanofif, the Russian Ambassador, led Blanchard 
to the balcony ; this grave diplomatist carried a 
torch in each hand in order that the countenance 
of the prince of aeronauts might be better seen. 
Men yoked themselves to the carriage in which he 
was drawn to the theatre ; he was led from box to 
box in order that he might receive congratulations. 
His bust was placed upon a throne erected in the 
midst of the temple of memory, and around, his 
temples was twined a branch of laurel. Three 
actresses representing the Graces, escorted by 
children dressed as Cupids, went to crown him in 
his box, after having sung some verses composed in 
his honour. 

Three days before, this same people threatened to 
stone him because a gust of wind opened his balloon 
just as he was entering the car. Their fury was so 
great that Blanchard fainted, and if the Due de 
Deux-Ponts had not borne him ofiF in his carriage, 
the unfortunate aeronaut would have been torn, to 
pieces. A more striking example of popular fickle- 
ness is not on record. 

Blanchard received innumerable snufif-boxes, gold- 
boxes, medals, etc., etc. At last, twelve princes and 
princesses of the Holy Roman Empire, who happened 
to be at Frankfort, subscribed' a sum sufficient for 
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the construction of a great balloon, intended to 
figure in the fete given on the occasion of the 
coronation of the new Emperor. The balloon was to 
be of power sufficient to raise sixty persons at one 
time, but history does not say why its construction 
was not even begun. 

On November 19th, 1785, Blanchard made an 
ascent at Ghent, in which he was exposed to great 
dangers. Forgetting what happened to Charles, he 
allowed his balloon to acquire a great ascending 
force, and he shot like an arrow right up into the 
air. He was immediately attacked by the cold 
which prevailed in the region to which he so rapidly 
penetrated. Feeling that he would not be able to 
seize the cord of the valve and keep it open long 
enough to allow the superfluous gas to escape, so 
quickly had he been paralysed by the cold, he took 
a resolution which may be called heroic, for without 
hesitation, and swift as lightning, he ripped open his 
balloon. Immediately the globe descended at a 
furious rate, and reaching a more genial part of the 
atmosphere, Blanchard came to himseK, and saw 
at once the tremendous risk he ran : the fall would 
prove fatal. A few seconds more and Blanchard 
would have met with the fate of Pilatre; but he 
darted into the circle which held the netting, the 
car struck the earth before him, broke his fall, and 
saved his life. 

In the account which he published of his ascent, 
Blanchard stated that he reached the height of 
32,000 feet — nearly six miles. The astronomer 
Lalande forthwith publicly declared that there inust 
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be some mistake in these numbers, and that no one 
oould ascend to so great a height withont being at 
once asphyidated, if he were not frozen to death. 
Blanchard's only reply was to pnblish in the Lille 
journal a letter in which he challenged his opponent 
to accompany him in his aerial tlights. It took 
thirteen years before Lalande could decide to accept 
the challenge which Blanchard gave him. 

From this time to the outbreak of the French 
Berolntion, Blanchard made a number of ascents 
which it would take too long to refer to in detail, 
and which, although accompanied by instructive 
accidents, scarcely contributed anything to the pro- 
gress of aerial navigation. The experunent which 
really brought Blanchard popularity and wealth was, 
we have no doubt, the descent in a parachute 
performed by his dog, sometimes even by a sheep. 
It did not occur to him to introduce the monkey, 
which has played a part in aeronautics only in quite 
recent times. 

It was Blanchard who conceived the original, but 
not very happy idea of stringing together a group of 
balloons. The origin of what were afterwards known 
as '^aerial flotillas" must be connected with the 
ascent of May 27th, 1787, from Valenciennes, when 
Blanchard was raised in a car supported by a cluster 
of very small balloons. 

One of the most curious circumstances in the 
career of this cosmopolitan balloonist (for he passed 
a great part of his life abroad) was the pains which 
certain despotic sovereigns thought themselves com- 
pelled to take in order to conceal their hostility. 
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The Emperor Joseph of Austria, who prided himself 
on his philosophy, when asked by Blanchard for per- 
mission to make an ascent in Austria, slQy replied, 
that not only would he grant it with pleasure, but also 
requested Blanchard to appear before him and show 
how the utility of balloons could be demonstrated. 
The King of Prussia was more outspoken but quite 
as double-faced; he replied that notwithstanding 
the well-known ability of the aeroniaut, he could 
never be sure of his fate, and that if misfortune 
should happen to him, the King did not wish it to 
occur on his territory. The real motive of these 
interdictions, it is believed, was the fear that the 
mania for balloons tended to encourage the spread 
of republican principles. Indeed, when the revolu- 
tionary wars broke out, poor Blanchard, who was 
then in the Tyrol, was arrested under some weak 
pretext and thrown into the dungeon of a fortress, 
without any plausible reason being given for treat- 
ment so rigorous. He was accused of trying to 
spread Eed Eepublican principles. Nothing could 
have been more unjust, for Blanchard, strictly 
speaking, had no political opinions. On his release 
from prison he retired to America. 
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CHAPTEE XIII. 

' BALLOONS AND THE FIRST FRENCH REPUBLIC. . 

One of the first acts of the Committee of Public 
Safety, established in France after the execution of 
the nnfortonate Louis XVI. by the Kevolutionists, in 
1793, was to form a scientific committee for the pur- 
pose of stimulating the genius of inventors. Guyton, 
who as we have seen took up the aeronautic question 
with zeal in the year 1784, could not forget balloons. 
If the experiments in aerial direction had been a 
genuine success, he would have proposed to organise 
a flotilla for the purpose of carrying fire and sword 
into the country of the enemy, and of setting fire to 
Berlin. He would have sought to give to the French 
the empire of the air, which would have rendered 
useless all the sailors and all the fleets of ^^ perfide 
Albion," who was then, and for long after, considered 
France's greatest enemy. But having the good sense 
to restrict his ambition to what was immediately 
practicable, he offered to the Committee of Public 
Safety to organise captive balloons for the use of 
armies in the field, and which, though infinitely less 
useful — ^for balloons that could be guided would have 
ended the war at a single stroke — would yet render 
most valuable services to the armies organised by 
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the National Convention, as the governing power of 
France was then called. Such balloons could be 
used both in the defence and attack of fortified 
places, and in assisting and directing the movements 
of armies in the field, and might well inspire the 
French soldiers with the idea that they would thence* 
forth be unconquerable. 

The Committee of Public Safety eagerly gave 
their approbation, on condition that the gas necessary 
to infiate the balloons should be prepared without 
sulphuric acid, in order not to interfere with the 
supply of powder by consuming a certain quantity 
of sulphur. Guyton de Morveau was thus compelled 
to investigate thoroughly the process of manufac- 
turing hydrogen by means of the decomposition of 
the vapour of super-heated water. The apparatus 
for the purpose was exceedingly simple, and the 
preliminary trials, made at the inflation of the 
aerostat of Dijon, supplied the principal elements. 
The water to be decomposed came from an upper 
reservoir by a pipe provided with a cock to regu- 
late the supply. It was vaporised naturally, and 
the vapour or steam, forced by the natural pres- 
sure of the liquid, fell upon the red-hot metal, and 
was decomposed as soon as it came into contact 
with it. The oxide formed by the oxygen contained 
in the water, remained on the metal, and the hydro- 
gen issued by a second orifice, mixed with more op 
less of the water which had not been decomposed. 

Unfortunately, the weight of hydrogen contained 
in water is very small. To fill a balloon capable of 
raising a man it was necessary to oxidise enormous 
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of metal, and the result was tliat, notwith- 
standing the low price of iron filings, the process 
tamed ont to be most expensive. But Guyton had 
the good fortune to find the help he was in need of 
from a student who had attended the lectures of 
Charles— Captain Coutelle. He had been tutor to 
the Count d'Artois, and although he was over fifty 
years of age, he had preserved the fire of youth 
and, at the same time the stiffness of his pedagogic 
profession, which was rather an advantage in the 
direction of such extremely delicate manipula- 
tions. 

The preliminary experiments took place at Paris 
under the eyes of the Scientific Committee. As 
soon as about 18,000 cubic feet of gas was prepared, 
Contelle was sent off to General Jourdain, who com- 
manded at Maubeuge, to learn if he would consent 
to the necessary material for the inflation of the 
balloon being sent from Paris. Coutelle arrived at 
the moment when General Chasal had been arrested 
for being involved in a plot to deliver the place to 
the enemy. Jourdain, whose scientific education had 
been somewhat neglected, did not at first comprehend 
the proposab which the Committee of Public Safety 
had sent him, and he threatened to shoot the inno- 
cent Coutelle as a spy. But he softened down when 
be saw that Coutelle was not in the least disconcerted, 
and ended by congratulating him on his zeal in the 
defiance of his country. ,He even accepted with 
pleasure the proposals of the Committee, but on 
condition that experiments should not be made in a 
place so closely besieged as Maubeuge, and that the 

o 
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apparatus of which Coutelle spoke should be first 
tried at Paris. 

The first inflation was tlius made under the eyes 
of the War Committee, in the Salle des Marechaux. 
The furnace for the decomposition of the water was 
erected on the terrace of the Eeuillants. The ex- 
periments were continued in the Place de la Con- 
corde, then in the old Chateau of Meudon — a large 
building situated on the terrace, and where the War 
Committee carried out all their experiments. 

The first captive ascents were made in presence of 
the Committee, with two ropes, in case one should 
break; it was impossible to imagine that a single 
bullet could cut the two cords at one time. Coutelle 
was required to take his place in the car of the 
balloon, and to mount in presence of the Committee 
to a height double or treble that which Pilatre had 
reached in the gardens of Keveillon. They gave 
him, moreover, a number of signals to repeat, and 
observations to execute. 

Coutelle ascended to the entire extent of the ropes 
• — not less than 1600 feet above the terrace — equal 
to about 2100 feet above the level of the river Seine. 
A great difiiculty against which aerial observers have 
to contend when they reach such heights, is the 
multitude of objects which is presented to their eyes. 
They require to be possessed of very considerable 
experience to discover what they are in search of in 
the midst of such confusion. However, water-courses 
are of great assistance to them, for these cannot escape 
the most agitated observer. By means of a telescope, 
Coutelle was able to distinguish, with the greatest 
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apparatus of which Coutelle spoke should be first 
tried at Paris. 

The first inflation was thus made under the eyes 
of the War Committee, in the Salle des Mar^chaux. 
The furnace for the decomposition of the water was 
erected on the terrace of the Eeuillants. The ex- 
periments were continued in the Place de la Con- 
corde, then in the old Chateau of Meudon — ^a large 
building situated on the terrace, and where the War 
Committee carried out all their experiments. 

The first captive ascents were made in presence of 
the Committee, with two ropes, in case one should 
break; it was impossible to imagine that a single 
bullet could cut the two cords at one time. Coutelle 
was required to take his place in the car of the 
balloon, and to mount in presence of the Committee 
to a height double or treble that which Pilatre had 
reached in the gardens of Keveillon. They gave 
him, moreover, a number of signals to repeat, and 
observations to execute. 

Coutelle ascended to the entire extent of the ropes 
• — not less than 1600 feet above the terrace — equal 
to about 2100 feet above the level of the river Seine. 
A great difiiculty against which aerial observers have 
to contend when they reach such heights, is the 
multitude of objects which is presented to their eyes. 
They require to be possessed of very considerable 
experience to discover what they are in search of in 
the midst of such confusion. However, water-courses 
are of great assistance to them, for these cannot escape 
the most agitated observer. By means of a telescope, 
Coutelle was able to distinguish, with the greatest 
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accmacy, all the windings of the Seine as far as 
Menlan, at the distance of sixteen miles. A district 
embracing a surface of 1100 square miles, equal to 
a hemisphere of the small planet Juno, lay extended 
at his feet 

Becalled to the ground after having exchanged a 
number of signals with those below, Coutelle received 
irarm congratulations. He did not conceal the ter- 
rible impression which the balloonist experiences in 
spite of himself, when he finds himself alone in the 
car in presence of immensity; for the cord which 
holds the car to the ground guides his eye, and 
impresses him with an overpowering sense of his 
insignificance. Coutelle insisted that the oflBcer in- 
trusted with the observations should alwavs have an 
assistant in the car with him, in order that he might 
be able to bear up against this feeling. 

Next day Coutelle hastened ofl* to the army of the 
north, where Jourdain would receive him without 
difficulty, now that the conditions he imposed were 
complied with. It was decided, moreover, to create 
at Meudon a permanent establishment, the command 
of which would be entrusted to the young Conte. 
Like many notable men of that epoch, the com- 
mandant of the Aeronautical School was the son of 
poor peasants. He was born in the neighbourhood of 
iiiez, a small town in the Depailment of Orne, where 
the clergy were then very rich and powerful. Some 
ecclesiastics, taking a fancy to him, undeilook the 
care of his education, which was scarcely completed 
when the great experiment of Montgolfier fired his 
enthusiasm. Two years later, Dufriche-Valaze, a 
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celebrated advocate of Alengon, who subsequently 
played a prominent part in the French National 
Assembly, took it into his head to send up a balloon ; 
he failed in the attempt, but the young Cont6, who 
was possessed of great ingenuity, undertook to exe- 
cute it, and with complete success. Brought into 
notice by this lucky chance, Cont^ obtained the 
means of continuing his education. 

Before setting out for Meudon, Coutelle tried a 
second inflation in the Place de la Concorde. Cont6, 
who happened to pass near when the operation was 
going on, found the processes defective. "What a 
tremendous expense," he cried, *^ to obtain so small 
a result ! " At that eventful period in France, every- 
body was more or less of a policeman. A passer-by, 
who had heard the exclamation, followed Contd, 
discovered the house where he lived, ascertained his 
name, and reported the circumstances to the celebrated 
Carnot. The latter immediately sent for the young 
man, questioned him, and gave him a post in connec- 
tion with the inflation of balloons. Such was the 
origin of the scientific fortune of a man of whom 
the great Napoleon could say with justice, that he 
had all the sciences in his head, and all the arts at 
his finger-ends. 
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CHAPTER XIV. 

THE FIBST COMPANY OF MILITARY BALLOONISTS. 

The military balloonists were assimilated to the 
military engineers in the matters of dress and dis- 
cipline. The only difference consisted in copper 
buttons, on which was engraved the figure of a 
balloon. The company consisted of only fifty men, 
a number insufficient in certain cases for the ma- 
noeuvring of a balloon ; but the captain had the power 
of recruiting by compulsion from all the regiments 
in the army, when the process of inflation required 
it, or when he wanted additional hands to resist the 
wind. The effective was mostly composed of lawyers, 
merchants, clerks, and students, all proud of their 
position as aeronauts, for the glory of Pilatre and 
Montgolfier was reflected upon the humblest soldier 
bearing the sacred buttons. 

The corps contained in its ranks some rather 
singular individuals. There was a former priest of 
Montmorency, whom the Eeign of Terror had driven 
to take refuge in the camp, but who only waited the 
advent of more peaceable times to resume his cassock^ 
We must also mention Selles de Beauchamp, who 
entered the corps under the name of Cavalier Albert, 
rose to the rank of officer, and left interesting 



86 ADVENTURES IN THE AIR. 

memoirs on the adventures of military balloonists. 
The father of Beauchamp, an officer in one of the 
royal regiments, was seriously wounded in Piedmont, 
where two of his brothers were killed. He retired, 
moreover, and died in 1781, leaving a child six years 
old, who, two years later, lost his mother also. As 
an orphan of fortune, as soon as he was old enough, 
he was sent to the Harcourt College, where he was 
treated as a youth of quality. His tutor adopted 
zealously the revolutionary cause, while Beauchamp 
stuck to the Court party. The latter in attempting 
to leave the country, was arrested and sent to the 
army of the Loire; but rather than join it, he 
engaged among the military balloonists, of whose 
life and adventures but for him we should have 
known nothing, for the memoirs of Coutelle, though 
very valuable from a scientific point of view, are 
very laconic, and enter into no details. 

To all these elements Coutelle added a certain 
number of mechanics, whose services were indispens- 
able. His first lieutenant, Delaunay, was formerly a 
master mason, particularly useful in the construction 
of furnaces. This operation was of the greatest 
importance for the military balloonists, for it required 
no less than 12,000 bricks to build the reverberating 
furnace for the manufacture of the hydrogen gas. 
It was fitted with seven cast-iron tubes, which had 
been made ^t Creuzot. To keep these tubes in 
jyorking order required the greatest care and watch- 
fulness, and when anything went wrong, it cost the 
inexperienced soldiers many a burnt finger to put it 
right. 
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The process of inflation lasted from 36 to 40 hours, 
dnring which the balloonists took scarcely any sleep, 
as the fire had to be kept constantly burning. The 
balloon, which thus cost so much trouble to fill, raised 
two persons to the height of only 1650 feet, with 
a weight of ballast about equal to their own, and 
which served to regulate the ascent. This was thrown 
out as the balloon rose, so as to counteract the weight 
of the cable, which, of course, gradually increased 
in weight as it was unrolled. The duty of the 
soldiers was confined to holding the ropes; it was 
only the officers who had the right of ascending in 
the car. 

The Austrian and Dutch troops who besieged 
Maubeuge were not sufficiently numerous to com- 
pletely invest the place. The balloon, which had been 
lashed to an artillery carriage, along with the appa- 
ratus for inflation, could thus easily enter the place 
from the French side. The furnaces were established 
in the college court, and a few days after its arrival 
the Entreprenanty as the balloon was named, was 
inflated without the enemy being able to make out 
the design of the extraordinary spectacle which pre- 
sented itself. The first ascent was made amid the 
thunder of cannon and the " hurrahs " of the garrison. 
If we may believe the report made after tlie descent 
by the engineer officer who accompanied Captain 
Ck)Utelle, it was impossible for the enemy to make a 
single movement without every detail becoming 
known. The officer pretended even to have been 
able to count the number of panes in the windows 
of houses at a distance of fifteen miles. This is 
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possible enough, no doubt, in very clear weather, 
though we are inclined to believe the officer in this 
case was exaggerating. 

The moral effect produced in the Austrian camp 
by this spectacle, so novel and unexpected, was im- 
mense. The commanders soon perceived that their 
soldiers believed they had to deal with sorcerers. 
To combat this dangerous opinion, and to restore 
their courage, the general resolved to destroy, at 
any cost, this fatal machine. As soon as they found 
out that it rose each day behind the same breast- 
work and above the same spot, they caused two four- 
pounders to be placed in a hollow. One morning 
when the balloon ascended majestically into the air, 
a ball passed above the envelope and fell in the 
French entrenched camp. Immediately another 
bullet grazed the bottom of the car, in which was 
Coutelle. The enemy were evidently confident of 
hitting the balloon. The Captain showed himself, 
saluted, and cried, " Vive la Eepublique ! " He then 
gave the signal to continue the ascent, and the balloon 
was soon beyond the range of the cannon. The 
enemy had devised some other means of defeating 
the purpose of these aerial spies, but these became 
unnecessary, as no more ascents were made. 

To reward the balloonists, they were allowed to 
give a ball to the ladies of the town, which turned 
out a great success. Indeed, the favour of the ladies 
followed the balloonists wherever they went, which 
was not an unmixed blessii)g, and seems in the end 
to have contributed to the suppression of the corps. 

In order to be able to carry about the Entrqorenant 
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from place to place along ^ith the army, without 
emptying it of its gas, it was necessary to devise 
some conyenient means of transport. This was done 
by Coatelle. To the equator of the balloon was 
attached twenty moveable claws, or hooks, by means 
of a running knot. To each of these was attached a 
cord, which a balloonist held at his belt, and which 
he could let go at the first signal. The Captain took 
his place in the car, which was kept at a height 
sufficient to allow the cavalry and the military 
equipages to pass underneath, for it was necessary 
that the balloon should in no way be a hindrance on 
the march. 

As the Enireprenant could raise a weight of 500 
ponnds^Goutelle took advantage of this to stow away 
in the car the ropes used in the ascent, the stakes for 
encampment, the hammers for driving them in the 
ground, the signals, and a large net, which covered 
the balloon during the night. Besides, the Captain 
had always ready at hand a certain number of ballast 
bags to throw out in case of danger, in order that 
the balloon might ascend rapidly. 

Before setting out from Maubeuge, Captain Cou- 
telle made a personal inspection to see that every 
possible precaution had been taken. A gust of wind 
dashed the balloon against a steeple, and the En- 
ireprenant would have been burst had Coutelle not 
thrown over a bag of ballast, the eflfect of which was 
instantaneous. 

The next movement of the army was towards 
Cliarleroi,and by ingenious manoeuvring the balloon- 
ists managed to quit Maubeuge without attracting 
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the attention of the enemy. They were compelled 
to leave the road and march with their cumbrous 
charge right across country, and it was at least forty 
miles from Maubeuge to Charleroi. It must have 
been a wonderful spectacle for the superstitious 
peasantry to see this huge globe moving unsupported 
through the air, conducted, or rather followed, by 
twenty individuals, more like demons than men ; for 
they were nearly naked on account of the great heat, 
and almost as black as sweeps from the coal dust 
with which this mining country is covered. 

As no inns were to be met with in the midst of 
the fields through which the balloonists passed, they 
had to content themselves with the few morsels of 
bread which the kind-hearted Flemings were able to 
give them. Not only friends but enemies felt im- 
pelled to come to the help of men intrusted with a 
mission of so extraordinary a nature, and which the 
prejudices of the time surrounded with so many 
imaginary dangers. Very often these aeronauts 
found ready at their halting-places refreshments and 
fmits, which the inhabitants had prepared in advance, 
in order that they might have an opportunity of 
questioning the men, and examining the balloon close 
at hand. Sometimes even their comrades belonging 
to other corps denied themselves a portion of the 
victuals which they had difficulty in procuring, in 
order that the balloonists might have enough to eat. 

Near the end of this remarkable journey, a chaxao- 
teristic scene occurred to arouse the patriotic ardour 
of the aeronauts. The sun was just about to set, 
when the soldiers, who were laboriously dragging the 
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Eniryirenantf heard all at once a dreadful noise of 
brass instmrnents. A cloud of dust rose almost to 
the height of the balloon. This was caused by the 
general-in-chiefy who, followed by the whole of his 
staff, came to honour the balloon with a visit. At 
sight of the balloon a universal " hurrah " rose in tlie 
ranks from both soldiers and officers. Headed by 
xniisic, the whole of the corUge set out at a gallop, and 
thus they conducted the Entreprenant to an aljandcjned 
and half-burned farm which had been assigned as a 
depot for the precious apparatus. 

A most successful ascent was made next morning 
amid the deafening noise of artillery, and the same 
evening Charleroi capitulated. 

The next occasion on which the Entreprenant 
was brought to the assistance of the French revolu- 
tionary army, was at the battle of Fleurus, in Ii(.lgium, 
which took place on June 26th, 1794. Tho obs^^rva- 
tions by means of the captive balloon were o;xecutcd 
by Captain Coutelle and General Morlot. Quostions 
were sent up by means of a cord worked by Coutello, 
and the answers were sent down attached to nmall 
bags of ballast, surmounted by diminutive banners. 
The nnmerous prisoners who were lod to head- 
qnarters had to pass by the foot of the oordn, and 
most of them attributed the misfortune of tlieir arms 
to the intervention of the machine, the construction 
of which they could not understand, and which 
appeared to them a sort of supernatural fabrication. 
The French at this time had so bad a reputation 
ibat they might well be suspected of having dealings 
an evil spirit. 
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chivalrous as his enemies^ refused, and thanked them 
for their politeness by offering to show them new 
experiments. 

Shortly after, Lieutenant Lhommond took the 
command of a company which crossed the Rhine, 
and was to be accompanied by the Entreprenant, 
To avoid crossing the fortifications of Mannheim, 
through which the company had to pass, the balloon 
was left outside, surrounded by a fence of ropes and 
canvas, guarded by a sentinel. The balloonists 
were assembled in the Captain's tent, when a violent 
explosion was heard. Some one — who, it was never 
discovered, notwithstanding the most active inquiry 
— had riddled the balloon with a hail of bullets. It 
was rendered useless, and had to be Emptied of its 
gas as soon as it was daylight. 
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The services of the company of balloonists were 
again brought into requisition in the campaign of 
1795. At the siege of Mainz, by the French army, 
the eJSect produced by the presence of the balloon 
was BO great that the Austrian officers asked for an 
annistice, the real purpose of which was, perhaps, 
only to have a nearer view of the operations which 
aioosed their curiosity so strongly. On this occa- 
sion Captain Goutelle and one of his officers remained 
more than an hour in the car, making observations 
and sending messages to head-quarters. During 
this time the soldiers very gallantly did the honours 
of the spectacle to their enemies, and greatly en- 
joyed the wonder with which they were over- 
whelmed. 

Bat stormy weather came on, and the Entre- 
prenant was subjected to, and withstood, an amount 
of buffeting which would shatter a modem balloon 
to shreds. Two men held on by each of the cords 
attached to its circumference, and as these cords had 
been increased to thirty-two, a company of sixty-four 
men was thus employed in holding a globe whose 
diameter was not more than 86 feet. Yet, in spite 
of their efforts and their weight, these sixty-four 
soldieni were raised off their feet, so great was the 
presBorey while the balloon itself received no damage. 
Seeing the danger which Goutelle ran, the Austrians 
of Mainz sent an officer with a flag of truce, begging 
the brave aeronaut, who was in the car, no longer to 
ea^pose himself to the danger of death. They offered 
to permit him to visit the fortress if he would cease 
to explore by means of balloons; but Goutelle, as 
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chivalrous as his enemies, refused, and thanked them 
for their politeness by offering to show them new 
experiments. 

Shortly after, Lieutenant Lhommond took the 
command of a company which crossed the Ehine, 
and was to be accompanied by the Entreprenant. 
To avoid crossing the fortifications of Mannheim, 
through which the company had to pass, the balloon 
was left outside, surrounded by a fence of ropes and 
canvas, guarded by a sentinel. The balloonists 
were assembled in the Captain's tent, when a violent 
explosion was heard. Some one — who, it was never 
discovered, notwithstanding the most active inquiry 
— had riddled the balloon with a hail of bullets, 
was rendered useless, and had to be Emptied of i 
gas as soon as it was daylight. 
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CHAPTER XV. 

PUKTHEB MILITARY BALLOONING. 

Ihe French War Committee were so satisfied with 
the balloon operations, to which we have referred in 
fli6 previous chapter, that they determined to con- 
tinue them on a still grander scale in 1796. For 
^^ purpose great attention was given to the train- 
^g of balloonists at the Aerostatic School at Meudon. 

^iit6, the comrade 6f Coutelle, had been left behind 

i 
ftt Meudon, but had shared in his comrade's promo- 
tion, was raised to the rank of major, and intrusted 
^ith the command of the permanent establishment. 

At Meudon the pupils were not merely taught 

^lie art of manoeuvering balloons, but had to study 

physics, chemistry, preparation of plans, geography, 

*ll subjects with which an eflScient aeronaut ought 

to be acquainted. But Meudon was not only the 

^5entre of theoretical studies ; it was above everything 

* place for practical observations, for the school 

possessed a captive balloon for the training of the 

embryo balloonists. These educational experiments 

Were made at two heights. Beginners were sent up 

to only a height of 500 feet, and it was only after 

they had given proof of capacity that they were 

allowed to ascend as high as 770 feet. 
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The vaniisli devised by Cont6 was so excellent 
that the balloon, although constructed like the En- 
treprenant of a simple silk material, remained in- 
flated for six months. Coutelle, although having to 
make ascents reputed excessi vely dangerous under 
the fire of the enemy, did i1ot receive a single 
scratch during all the time he >vas on service, while 
the disr*.overy of this valuable i^amish cost its in- 
ventor an eye, although he had never been outside 
his laboratory. A jet of gas * stupidly lit by an 
assistant while Conte was investigating the action of 
hydrogen, burst a bottle to pieJbes, one of which so 
badly wounded Conte's eye thfit it had to be ex- 
tracted. The Executive Directory rightly regarded 
this wound as if it had been received in battle, and 
raised Conte to the rank of bligadier of infantry, 
commanding the aerostatic establishments. 

There were prepared at Meudon five balloons, 
made of a silk material manufactured expressly at 
Lyons. The first of these was th^ Entreprenatdf whose 
adventures we have narrated ;i the second was the 
Celeste, which was sent to keep |the former company; 
the Eerctde and the Irdrepide were sent, the former 
to the army of the Bhine, and the latter to that of 
the Danube, for the campaign of 1796. A fifth 
balloon was prepared for the tony in Italy, but for 
some reason or other was ne^er sent out. Perhaps 
the marvellous rapidity of tho victories of Napoleon 
Bonaparte, who commanded . in Italy, rendered its 
services useless. 

The French Bepublic had two armies on the 
Bhine, that of Jourdain concentrated at Dtisseldorf, 
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and that of Moreau spread over Alsace. These two 
were to unite at Eatisbon and form a junction with 
the army of Italy, which had been ordered to march 
through the valley of the Adige. The army of 
Moreau had received the Eercule balloon, and the 
IntrSpide had been sent to the army of Jourdain. 
Jonrdain, who had planned a campaign which neces- 
sitated rapid marches, thought he would not be able 
to drag a balloon along with him. He left it in the 
town of Wurzburg, to which the Austrians soon 
laid siege. ' The garrison made some attempt to 
utilise the balloon for military purposes, though 
one of the officers, at least, made it serve a much 
more tender purpose. As Wiirzburg was an open 
town, the garrison had to retreat within the citadel, 
and as in doing so they left some of their ballooning 
apparatus behind them, the machine could not be 
put to any military uses. They were at last obliged 
to surrender, and the balloonists were taken pri- 
soners along with the rest of the army. 

The army of Moreau was at Stuttgart when the 
Hercule joined it. The balloonists remained there 
only four days, but found ample time, like tlieir 
colleagues at Wurzburg, to ingratiate themselves 
with the ladies, to whom a trip in a balloon seems 
to have been a powerful attraction. Lieutenant 
Beauchamp, having taken a young woman up with 
him in the car, returned to earth completely 
smitten, and so far advanced in matrimonial negotia- 
tions that he wrote at once to France asking for 
permission to marry; but three days after, the 
balloon left for Dunavert, the head-quarters, and 

H 



98 ADVENTURES IN THE AIB. 

Beauchamp left his love, and seems to have thought 
no more of her. 

But the balloon attached to Moreau's army was 
not an object of delight alone to young ladies anxious 
to marry ; grave and reverend personages held it an 
honour to be allowed to risk themselves in it. One 
day Moreau asked Captain Lhommond to take with 
him in his car the prior of the monastery where the 
former lodged. The worthy ecclesiastic had asked 
this favour in return for the attentions he had paid the 
General during his stay at the monastery; Of course 
Lhommond complied, and the prior settled himself 
in the car. Acicording to the rule of the Meudon 
school, ballast was always taken in the car in order 
that the ascent might be carefully regulated. This 
ballast was contained in bags which were emptied 
one after the other, especially when the wind was 
strong; for the ascending force diminishes in pro- 
portion as the length of rope suspended in the air 
increases. 

Seeing the size of the good monk, the Captain 
declared that he had no need of ballast, for fat, 
overfed, and apoplectic persons soon find they have 
enough of the balloon. In fact, scarcely 350 feet of 
rope had been unrolled when the assistants saw 
Lhommond give the signal for descent. The prior 
had been seized with vertigo, as happens to every 
aeronaut who has ate heartily in order to raise his 
courage. He returned to the earth much paler 
than when he started. After he had thanked the 
balloonists, at the same time promising that he would 
not trouble them again, an order arrived to make 
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an ascent in earnest. As the balloon, which had 
been inflated for two months, had lost some of its 
ascending force, and there was reason to fear it 
might not rise to the full height, the Captain asked 
Lieutenant Beauchamp, who was younger and 
lighter, to make the ascent for him. " A report is 
wanted at once," he said, '•' so make haste." Beau- 
champ jumped into the car and asked for the ballast 
to be put in. " What do you want with ballast ? " 
asked tixe Captain, *' the balloon won't rise at all ; we 
had great difiSculty in getting up the length of 
350 feet." " True," replied Beauchamp, ** but there 
"Were two of you, and the prior weighed at least two 
hundredweight" **Well, well," said the Captain, 
**apre you afraid?" To these words Beauchamp 
replied by signalling to let go ; he mounted like an 
arrow shot by a powerful archer. In fact, the 
balloon, which had a great ascending power, rapidly 
acquired an enormous speed, aggravated by a squall 
of wind, and the weight of the cords had no effect 
upon it Beauchamp saw his danger from the very 
first. 

The noise made by a captive balloon when 
strongly compressed by the wind always makes a 
terrible impression upon the aeronaut, for it seems 
as if every instant the material would be torn in 
pieces. As we have already stated, the soldiers 
were never allowed to ascend in the car ; this honour 
was reserved exclusively for the oflScers. Beauchamp 
had just been raised to his rank of lieutenant, and 
was not familiar with all the intricate details of 
management It seemed to him as if the ropes had 

H 2 
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broken and the balloon was already torn. During this 
time the balloon kept constantly rising. It was only 
when it reached a height of 1200 feet that the 
soldiers were able to moderate its speed. 

Once the balloon came to a stand-still, Beauchamp 
cast his eyes around him. A magnificent spectacle 
lay before him. He was amply repaid for his appre- 
hensions, for the dangers which assailed him existed 
only in his imagination. At his feet a magnificent 
river rolled on its way to the Black Sea, and he 
could discern the distant mountains where the 
Danube took its rise. The Austrian army was in 
full retreat ; yet it was warmly disputing every inch 
of ground with the French, the last columns of 
whom had scarcely crossed the river. Not a move- 
ment of the enemy escaped him; but the French 
head-quarters were not at the foot of the rope, as at 
Fleurus, and time would be lost in sending messages 
to Moreau. However, Beauchamp threw down small 
bags bearing a tiny flag, and the courier rode at light- 
ning speed to the General, all of whose movements 
he was able to follow. The descent was not without 
danger, for as the wind had not fallen, all the 
difficulties of the ascent had again to be encountered. 
Beauchamp lived till the year 1850 to record the 
terrors of this ascent, which must have made a deep 
impression on his mind, to judge from the vivid 
manner in which he described it so long after. 

The company of aeronauts, with Conte, Coutelle, 
and Lhommond, accompanied Napoleon in his famous 
Egyptian campaing in 1798-99, but their peculiar 
services do not seem to have been brought into 
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^^quisition. Attempts were made to astonish and 
^^press the Egyptian Arabs by various aeronautical 
Exhibitions, but these imperturbable individuals 
looked on unmoved. A formidable array of scientific 
establishments had been attached to the French 
aimy in Egypt, and several of the balloon ofiScers, 
irho were accomplished in science, were attached 
to these, and some of them made journeys of 
exploration which are even yet considered valuable. 
On the return of the balloonists to France, they 
fonnd the aeronautical service completely dis- 
organised; the men were ordered to return to the 
regiments of the line, while the officers were attached 
to the corps of Engineers, Conte and Coutelle with 
the rank of Colonel, Lhommond that of Major, and 
Planazet Captain. All their apparatus were sold 
by auction, and were bought by the scientific 
aeronaut, M. Stephen G. Kobertson. Only one 
balloon was kept, and this we sball find by-and-by 
was inflated by Conte and used in the ascent by 
Blot and Gay-Lussac. As for the old Chateau of 
Heudon, it was in the end demolished, and its 
marble columns carried to Paris, where they now 
form part of the Arc de Triomphe. 
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CHAPTER XVI. 

GARNERIN AND PARACHUTES. 

During the first French RevolutioD, ascents were 
frequently made to celebrate great national events. 
Indeed, the new Constitution of the French Republic 
was magniloquently proclaimed to the sun and the 
clouds from a balloon at the height of 12,000 feet. 

Andre Jacques Gamerin (bom 1769), the most 
celebrated of the aeronauts of this period, was a 
pupil of the physical class of M. Charles. He was 
only about nineteen years old when he first tried his 
fortune in the air. His first experiment was made 
at Metz in 1787. He made a fortunate ascent with 
a lady of Turmerman, and descended at a distance of 
nine miles. In 1790 he set out with a simple 
raontgolfiere from the gardens of Ruggieri. It 
appears that he had attempted captive ascents at 
the Luxembourg with an air balloon, and that it 
was partly the success of his experiments which 
led to the organisation of the corps of military 
balloonists, of whose fortunes we have given some 
account. But the accomplished aeronaut was sent 
on a political mission which prevented him from 
having any share in the work of that corps. 

Garnerin^s elder brother had rendered Government 
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Some service, and was rewarded by receiving the 
appointment of Commissary to the French Armies. 
Young Gamerin was soon sent on a similar mission. 
The division of the army that young Gamerin had 
been sent to inspect was in a most precarious 
position, and shortly after his arrival was defeated 
(1793), and Gamerin fell into the power of the 
English. The latter handed him over to the 
AnstrianSy by whom he was imprisoned in the fortress 
of Buda, in Hungary, where he was kept for about 
two years. 

On his return to France he betook himself again 
to aeronautics, and associated his brother with him- 
self in making great public experiments. In order 
to secure public interest, he made night ascents in 
which he carried a lamp to light up his balloon. 
Gamerin states in his memoirs that while in prison 
he thought of making use of the parachute for the 
purpose of escaping. Garnerin and his elder brother 
subsequently disputed bitterly the honour of invent- 
ing this apparatus, which, as we have seen, was 
years before made use of by Blanchard. Garnerin, 
however, was the first human being, so far as 
authentic accounts go, who made the first descent in 
a parachute. The first public experiment was to 
have been made on June 15th, 1797, in the garden 
of the Byron Hotel, now the Convent of the Sacred 
Heart. The balloon in which Garnerin was to 
ascend was ready, and he was about to step into the 
car, when a squall of wind tore the balloon into 
shreds. The spectators . were indignant, and the 
balloonists had to take to flight to escape the public 
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fury. One of the spectators accused the two brothers 
of swindling, and of extort ng liis money from him 
under false pretences and it was with some difficulty 
they obtained the r 1 berty on bail Three days 
later young &arn9r n did make a descent in his 
paraclmte in th r 1 nn of T voli 




Garnerin made his experiment in the parachute 
in a most theatrical manner, and under conditiona 
well calculated to produce a profound sensation. He 
had devised a mechanism by which the balloon waB 
tora open while the rope was cut Supported by 
his parachute, which seems to have been attache<l to 
the balloon in place of the car, the daring aeronaut 
reached the ground in safety after the remains of the 
balloon had fallen. 
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In the £zBt experiment the parachute oscillated 
11 a moet Tiolent maoner, and to prevent himself 
frwn being pitched oat of the car he had to hold on 




iritli bU hifl Btrength. Jerdme de Lalasde, the 
fiunoos astronomer, and who at first was violently 
oppoeed to ballooning as a theoretical impossibility, 
pero^ved that the cause of these oscillations was 
that the air compressed by the descent of the 
parachate could not escape in a regular manner. 
He advised, therefore, that a hole should be made 
in the centre of the parachute, in order that the air 
might thus nm out of it with regularity. This was 
afterwards done, and hence the apparatus, notwith- 
standing its immense size, resembling a gigantic 
umbrella, became perfectly manageable. 

After these preliminary experiments with the 
paraohate, Garuerin wished to make balloon ascents 
in company with a lady. Mademoiselle C^lestine 
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Henry, but in this he met with unexpected opposi- 
tion from the police. The latter were supported by 
some of the medical faculty, who maintained that 
the effect of an ascent would be disastrous to the 
delicate constitution of a young lady. It took two 
months' incessant application and explanation ere 
Mademoiselle Henry received permission to accom- 
pany Garnerin, and then only after she had been 
minutely questioned and given a solemn assurance 
that no secret influence had been used, but that she 
desired to ascend of her own free will. In this 
diflSculty, Garnerin received unexpected and generous 
support from Lalande, who, when at last the young 
lady was permitted to make the ascent, gallantly led 
her to the car on his arm. Garnerin made two 
ascents with his brave companion. The first ended 
near a village named Dugny, where Garnerin met 
with quite an unforeseen difficulty. A municipal 
official demanded a passport from the travellers, and 
as they could not comply with the demand they 
were arrested. It required the indignation and 
threats of the people who had been attracted by the 
descent of the balloon to compel this too zealous 
official to release his two captives. The journals of 
the time could not fail to comment on this ludicrous 
incident. The official, whose name was Hennequin, 
was mercilessly chaffed. He wrote a letter in justi- 
fication of his conduct, in which he tried to pass 
the affair off jocularly. ** You forget, Mr. Editor/' 
he said in effect, " that the duties of my position 
require me to arrest vagabonds, and that nothing 
more resembles a vagabond than a person falling 
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fcom the clonds." From that time Garnerin took 

the precaotion of carrying a passport ; but in his 

ieoond descent he fell into the hands of a person 

who coold not read, and consequently his passport 

wag a dead-letter. 

In the course of 1798 Garnerin made many 
Moents of long duration, sometimes alone, sometimes 
with a companion. On each occasion he was careful 
to note the speed of his balloon and the direction 

fch it followed, for the purpose of proving that 
wold carry instructions to armies much more 
Wpidly than any system of telegraphing then in use. 
Hoe aerial journeys of Garnerin were not without 
^ne from a scientific point of view, for he carried 
TOBds filled with water, which he emptied and then 
MUt up at a very great height for the purpose of 
tiling down with him samples of air of the higher 
ngicmg. The first analyses were made by Humboldt, 
. who foimd that the proportion of oxygen had dimi- 
™ied by two per cent. 

Daring this time Blanchard, who had returned 

nom America, endeavoured to draw attention to 

niogelf. He announced his intention of crossing 

the Atlantic by means of one of his famous aerial 

fttillas. He had constructed for this purpose a car 

which he maintained would not sink, and which he 

got tremendously advertised and puffed. We need 

acaroely say that this vast chimerical project was 

never executed. At the same time the old aeronaut 

claimed the invention of the parachute. Garnerin 

sharply defended his right to the invention. Blan- 

ehaid at last resolved to gain the laughers to his 
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side by imitating his rival, and showing that his 
parachute was as serviceable as that of Garnerin's 
for descending from the clouds ; for Garnerin main- 
tained that his parachute was really a new invention, 
Blanchard's being only of use in the case of cats and 
dogs. 

It was in July 1799 that this experiment was 
.made from the Gardens of Tivoli, on the ground now 
covered by the Western Eailway Station. There 
were light and not very steady winds. Blanchard 
took advantage of them to cross the Seine twice and 
perform numerous circuits in sight of the public, 
who from all parts of Paris kept their eyes fixed 
on the balloon. When he found himself above the 
Bois de Boulogne he cut the cord by which his 
parachute was held, and came down gently, without 
accident, in one of the splendid gardens which then 
adorned that part of the environs of Paris. This 
success, of course, could not prove the validity of his 
claims, but it brought him an honour which he 
little expected. Lalande, the astronomer, at last 
accepted the proposal made twelve years previously, 
and consented to accompany Blanchard in a balloon. 

Blanchard, having given up all idea of mechanical 
direction, discovered a much more simple process 
for guiding his aerial flotilla. It was sufficient to 
lower a sort of sail acting somewhat like a movable 
anchor for fixing to some extent the route of the 
aerial navigator, and prevent him quitting a favour- 
able current when once he found it. Nothing could 
be more artless than the reasoning employed by the 
Director of the Paris Observatory, for such was 
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Lalande at this time, to prove that he could find a 
wind that would guide him in any direction he 
chose. " It is very probable," he wrote in an official 
article published in the Moniteur, *' that the upper 
atmosphere is occupied by a current from the west ; 
consequently we may presume that before reaching 
this height Blanchard will reach an oblique wind 
coming from about W.S.W." This was the wind 
which the Director of the Paris Observatory wished 
to follow, for he intended to pay a visit to his 
colleague at Gotha. 

What was not less strange than the confidence of 
the French astronomer, was the extraordinary sensa- 
tion which the announcement of the experiment 
prodooed in Germany. As little able as their 
French colleagues to perceive the absurdity of 
a most grotesque proposal, the German savants 
came from all parts to the Observatory at which 
the adventurous Lalande was to arrive. The 
police officials of the German principality bestirred 
themselves. They felt uneasy at the revolutionary 
propaganda which the astronomer of the French 
Bepnblic, descending from heaven like a new 
prophet, would be sure to make. But all their 
preparations were found useless, for this ascent, so 
pompously announced, did not last many minutes. 
The balloon on which all the savants of Germany 
were ready to fix their telescopes, rose at Tivoli and 
came down at the Bois de Boulogne. Immediately 
the rumour spread that Blanchard had been cor- 
rupted by the foreigner. Had it occurred in the 
time of Bobespierre, who held aeronauts in horror 
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like every good terrorist, Blanchard would have had 
a fine chance of being guillotined. 

It was on October 2l8t, 1798, at this epoch of 
aeronautical revival, that Testu Brissy made his first 
equestrian ascent at Bellevue. He had not suc- 
ceeded in his first attempt on January 7th preced- 
ing. The experiment was not made in the same 
manner as in our own time, when horses have been un- 
ceremoniously attached underneath the car by means 
of girths. Testu Brissy took the trouble of placing 
his horse on a platform of wood, and mounted on his 
back armed cap-a-pie like a chevalier of the middle 
ages. The ascent was rather unpleasant, as the horse 
became a somewhat embarrassing object to pull 
down, but the aeronaut did not experience any 
accident. 

Testu Brissy, in his first ascent, estabhshed a 
very interesting physiological fact The blood of the 
horse begins to flow from the nostrils and ears at a 
height at which man sufiers no inconvenience. This 
circumstance gave rise to a singular incident, when, 
half a century later, it was attempted to introduce 
into England equestrian ascents, revived and modified 
in France by M. and ^Mme. Poitevin. Green, of 
whom we shall hear much further on, wishing to 
sustain his old reputation for novelty, announced 
that he would make an equestrian ascent from 
Cremorne Gardens. But the Society for the Preven- 
tion of Cruelty to Animals interfered, on the ground 
that horses could not, like men, sustain the de- 
pression, and that it would be cruelty to subject them 
to an exercise which is an invariable cause of bleed- 
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ing. Not wishing to contest the matter, Green 
Bonght for a horse that would not bleed ; he made 
hiB ascent on a wooden horse. The representation, 
thus somewhat burlesqued, was an immense success. 
Bat we need not say that Green did not repeat it. 

As soon as the Peace of Amiens was concluded 
(March 1802), Gamerin received pressing invitations 
fiom the French ambassadors at various foreign 
oonrts, where he was enthusiastically received. His 
weloome was sometimes so cordial as to give rise to 
a mmonr that he was entrusted with a secret mission 
by the First Consul, Napoleon Bonaparte. 

It was in England that Gamerin made his first 
ascent abroad, and the parachute became quite the 
rage. It was even more successful than Blanchard's 
famous flying ship. The London public so lionised 
Gamerin that the only obstacles he met with were 
those presented by nature and the ignorance of the 
country people. Sometimes, in a remote part of the 
oountryy he could find no one to help him in his 
desoent ; instead of holding the ropes, the peasants 
thought it advisable to save themselves by taking 
flight 

The partisans of France made it their duty to 
render Gamerin all possible assistance. Tlius, at 
a grand ascent made from North Audley Street, 
licmdon, it is stated that the great Sheridan himself 
cat the cord of silk that held one of Garuerin's ex- 
peximental balloons. 

Gamerin, after leaving England, went to Berlin, 
where he met with a curious series of adventures. 
A certain Hermbstadt, Professor of Chemistry in the 
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University of Halle, 6md a Councillor of State^ 
jealous, it is said, of the glory of Lalande, oflfered 
200 fredericks d'or to the French aeronaut to 
purchase a place in his car. Garnerin accepted the 
offer ; but like a man who had a good eye to business 
resolved to take his passenger with him during a 
public ascent ; otherwise the Professor's money would 
all have been absorbed in the expense of inflation. 
Lalande did not deem it derogatory to his dignity to 

4 

ascend from the midst of a crowd, and why should 
the German Professor go about the matter secretly, 
as if he were doing an evil deed ? The car was large 
enough to hold three persons — Garnerin, his wife, and 
the Professor. Garnerin, however, told the Professor 
that some unforeseen circumstances might occur to 
prevent all three ascending at one time, but that he 
himself and his wife would ascend first, and the Pro- 
fessor could follow the direction of the balloon on 
horseback, and would be taken in after a short 
distance was run. After having satisfied the as- 
sembled public, Garnerin would descend in the 
neighbourhood of Berlin, and depositing his wife, 
would take the Professor on board the car, and carry 
him up to or beyond the clouds with all his scientific 
instruments. 

Hermbstadt, who had had time to reflect, seems 
soon enough to have rued his bargain, and was on the 
outlook for a pretext to break it. He made this pro- 
posal of Garnerin's an excuse for demanding back his 
money. ** I shall take you up so high," said Gar- 
nerin, in order to calm him, " that you shall see the 
sun long after it has set for the savants who remain 
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on the earth. I shall lead you to the celestial plains 

where Blanchard was on the point of perishing, and 

. where the air is so rare that the human lungs cannot 

^ hreieith it. On the faith of an aeronaut, I shall not 

descend until you yourself give the word." 

But none of these brilliant promises could seduce 
. the brave Prussian Professor, who persisted in his 
demands. Gamerin then announced that he would 
make the ascent, and that the place in the car would 
be at the disposal of the Professor ; but that, if the 
latter was not present at the time of departure, he 
would take with him gratis an inhabitant of Berlin. 
So said, 80 done. Garnerin set out in presence of 
the King and Queen of Prussia, having with him his 
wife and a well-known Berlin merchant. 

The ascent was successful. Garnerin, his wife, 
and their companion remained several hours in the 
air. On his return to Berlin, Gamerin declared that 
according to his barometer he had reached a height 
of 6300 feet. The height was nothing extraordinary, 
but it seems to have been too great for the friends 
of Professor Hermbstadt. Dr. Gilbert, editor of 
the * Annalen der Physik ' wrote to prove that Gar- 
nerin could not have exceeded 4200 feet : a height 
too inconsiderable to satisfv so eminent a savant as 
Dr. Hermbstadt. He did not require to mount in a 
balloon to reach a height even greater than that. 
Was he not in the habit of watching the famous 
Spectre of the Brocken on the top of the Harz 
Momitains? Hermbstadt had indeed rendered great 
serrice to science by refusing to risk his valuable life. 
' Thns wrote Dr. Gilbert, who however, it should be 

I 
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remembered, was a really able and eminent scientific 
man. In spite of Gilbert's objections, the Court of 
Prussia loaded Garnerin with honours and presents. 
From Berlin Garnerin proceeded to Eussia, where 
he was received by the Emperor with "as much dis- 
tinction as if he had been the most popular opera 
singer of the day. He made many ascents with his 
wife, which were at least great financial successes. 
Before returning to France, Garnerin of course took 
all possible advantage of so rich a field ; but his later 
ascents in Moscow were not without danger. He 
returned to France with great store of roubles and 
with the self-imposed title of the Great Aeronaut of 
the North. 



( 115 ) 



CHAPTER XVII. 

THE SCIENTIFIC AERONAUT, ROBERTSON. 

It was this celebrated aeronaut who originated the 
scientific ascents of the beginning of the present 
century, and considerably widened the sphere of 
radimentary observations made by Garnerin. He 
ms a better observer than the Academicians with 
whom he will be found in competition. Some details 
concerning his career may be interesting. 

His real name was Robert. He was born in 
1763 at Liege, of wealthy parents, who sent him to 
Paris to be educated. He took the course of physics 
with Charles in his celebrated laboratory, from which 
had issued Garnerin, Conte, Coutelle, and balloons. 
Robertson deemed it prudent to quit Paris in 1793 
and did not return till after the fall of llobespierre 
had given some sense of security to men of literature, 
science, and art. He then determined to set up an 
establishment of scientific amusements, in which he 
performed wonders analogous to those which made 
the reputation of the celebrated conjurer Cagliostro. 
Bat instead of using his apparatus to make his 
dupes believe that he possessed supernatural powers, 
Robertson employed his skill to expose the tricks of 
charlatans. The marvellous discoveries of Yolta 

I 2 
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and GalTani soon added a new element to his 
representations. 

When Eobertson required more room, he removed 
his apparatus to the ruins of the Capucin Convent, 
near the Place Vendome, then situated beyond the 
boundary of Paris. After having passed through the 
cloister of the old minster, adorned with fantastic 
paintings, the visitor entered Bobertson's cabinet, 
where a multitude of curious instruments were 
displayed with the greatest art. The visitor then 
found himself before a door of antique shape, covered 
witli hieroglyphics and which seemed to be the 
entrance to a sanctuary. This door opened into a 
gloomy place, feebly lighted by a sepulchral lamp, 
and with some ingenious figures placed around. A 
profound calm ; absolute silence ; a sudden isolation 
in marked contrast to the noisy street left behind ; all 
seemed significant of another world. The room was 
hung with black velvet adorned with death's-heads ; 
the walls and the floor itself was covered with carpet 
so thick that every sound seemed muffled. 

Eobertson suddenly appeared ondemeaih the 
sepulchral lamp, and recited a short harangue on the 
dangers of superstition. Scarcely had he uttered the 
last word when the flickering light went out, and the 
spectators were plunged in absolute darkness. To 
the noise of rain, of thunder, of the funeral beQ 
calling forth the shades, succeed piercing soundfli 
The ceiling is streaked with lightning in aU direi^ 
tions. In the distance a luminous pointy almost isH 
perceptible, rises. A figure gradually assumes shiq^ 
and slowly approaches. At each step it increase^ in 
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*'^. It advances until the spectator mecbanically 
F'rtB out his hand to defend himself from the enor- 
mous shadow which seems on the point of touohiui: 
Iwft. At that moment it disappeared quick as 
tbooght. All these surprising efiects were easy to 
poduee by means of the phantasmagoria which 
Bobertson professed, not quite accurately, to have 
iBveDted, but to which he had certainly added many 
important improyements. 

Bobertson's first balloon ascent was made, accord- 
ing to the statement in his memoirs, before the same 
Turkish Ambassador who had so philosophically 
beheld the wreck of Garnerin, but who this time Si\w 
the bold adyenturer start on several hours' trip in 
the midst of space. 

Robertson, who lost no opportunity of advertising 
himselfy resolved to buy at a public auction the 
fiunons balloon of Fleurus. He did not, however, 
resign his profession of physicist, any more than 
Goxwelly the well-known English balloonist, has 
renounced that of dentist. That union of two pro- 
fessions more congruent than those of the English 
aeronaut, was calculated to produce excellent results. 
Robertson rapidly made a fortune ; he was a mil- 
lionaire when he died in 1837. 

France, when Robertson appeared upon the scene, 
had got pretty well tired of balloon ascents. Eobert- 
BOD, therefore, went to Hamburg, where he arrived 
in time to make an ascent on the summer solstice, 
Jnne 22nd, 1803. Unfortunately, a violent wind 
quickly rose and blew with such a frightful im- 
petuosity that the Fleurus balloon was snatched out 
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of the hands of the workmen who were inflating: it. 
It was found 90 miles distant from Hamburg — a 
distance which it seems to have traversed in the 
space of an hour. Eobertson, who was inspired with 
the genuine aeronautic fire, was not discouraged; 
he recommenced his experiments, with the assistance 
of an energetic Frenchman named Lhoest, who 
had fixed himself at Hamburg as a teacher of 
music. 

As the scientific aeronaut made no secret of his 
systematic hostility to Garnerin, he immediately 
gained the friendship of all the enemies that the 
inventor had made along his route. Dr. Hermb- 
stadt, of the University of Halle, and Dr. Pfaff, of 
the University of Kiel, declared themselves his 
ardent admirers. Both pretended to be dying to 
accompany Eobertson in his aerial journeys, but the 
former was prevented by the duties of his office : the 
King of Prussia, whose servant he was, had com- 
missioned him to inspect the mines of Freyburg. 
As for PfaJBf, he could not resist the tears of his wife, 
who threatened to sue for a divorce if he persisted in 
his mad folly of ascending into the air. 

Eobertson's ascents, let us repeat, are the first 
which deserve to be considered as having had for 
their aim the investigation of the physical pheno- 
mena which take place in the midst of the aerial 
ocean. Eobertson's observations were certainly made 
in a most irregular and haphazard fashion. He 
carried out but a very small portion, indeed, of the 
magnificent programme which Lavoisier had drawn 
up in the name of the French Academy. Besides the 
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fandamental idea of investigating the force of the 
terrestrial magnet, which had been indicated by 
Lavoisier, Bobertson made various physiological ex- 
periments. Before his time no one had thought of 
taking up birds and subjecting them to the eJBfects of 
depression. He had the honour of taking in his car 
the first carrier pigeons which were raised by the 
mechanical power of gas to a height to which the 
eagle had never soared. The observations which he 
made upon their flight have been confirmed by all 
the aeronauts who have made high ascents. The 
effects which he observed upon himself are identical 
with those which have been often observed since, and 
of which the catastrophe of the Zenith furnishes a 
recent and terrible example. Kobertson's account 
does not contain any improbability nor any ex- 
aggeration. Difficulty of breathing caused by the 
great Parity of the air ; great dryness of the throat 
produced by evaporation of the secretions ; swelling of 
the veins ; tendency to bleeding and to sleepiness, — 
all these symptoms Robertson has described with 
great cleverness and with the sobriety of a man 
who has returned to the earth with his head full 
of truths. 

He even perceived — what has not always been the 
case, with so little intelligence are aerial expeditions 
often conducted — the necessity of struggling against 
the torpor which threatened to deprive him of the 
use of his senses. He advised aeronauts who wished 
to go as high as he did to take with them volatile 
alkali or excessively strong vinegar. He devised an 
ingenious mechanical means of overcoming sleep. 
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Attached by a cord to his companioD, lie shook 
the latter whenever his eyes showed symptoms of 
closing, and Lhoest performed the same service to 
Robertson whenever it was necessary. Robertson has 
been dubbed a charlatan by those who have imitated 
the instruments that he devised, and even by those 
who neglected his directions and precautions. 

Robertson also devised a method of collecting the 
manifestations of the electricity which exists in the 
air, and which is somewhat difficult, as a balloon is a 
completely isolated body. According to the prin- 
ciples of physics, no sign of inductive action can be 
observed unless the electrical instrumient in the car 
be withdrawn from the influence of the surround- 
ing medium. Robertson succeeded in solving, 
in a very simple fashion, this problem which had 
puzzled more than one French Academician. Since 
his expedition, no one has attempted a better solu- 
tion. He simply attached an electrometer (an instru- 
ment for measuring the intensity of the electric 
spark) to an insulated wire which plunged into the 
lower air at a considerable distance from the balloon^ 
and which thus collected the inferior electricity. . 

Robertson made, besides, a very important dis- 
covery, the bearing of which he himself did not 
comprehend. He decided to take with him a gal- 
vanic battery. He saw to his great surprise that the 
spark was much more elongated than on the earth. 
He thus perceived that the electric current circulates 
. better in rarified than in ordinary air. The prin- 
ciple of the construction of an important scientific 
apparatus, the Geissler Tubes, was thus discoyered 
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twenty years before they were devised by the man 
whose name they bear. 

Most of these results appear to have been obtained 
daring an ascent made by Robertson and Lhoest 
from Hamburg on July 18th, 1803. The balloon 
remained five and a half hours in the air, and came 
down near Hanover, 75 miles off. It rose to a height 
of 23,526 feet, and the thermometer fell to nearly 
19°, or 13° degrees below the freezing-point, i^e- 
sides the experiments above referred to, they made 
others on sound, on the boiling-point, the colour of 
the sky, and other points. When a few grains of 
chlorate of potash were exploded, only a slight crack 
was heard instead of a loud explosion, as would have 
been the case on the ground. It was found quite 
possible to hold the hand in boiling water, showing 
that water boiled at the above height at a much 
lower temperature than it would do below. Eobert- 
son took up a thermometer with him to measure the 
temperature of the water, but instead of plunging 
it into the latter, he thrust it into the fire, and so 
broke it. This, as Mr. Glaisher suggests, reminds 
one of Newton, who put his watch into the hot 
water and held the egg in his hand. Of two birds 
which Eobertson took up with him, one died, and 
the other, when put on the edge of the car, flapped 
its wings vrithout moving irom its place, but 
after a short time fell down as if it h,ad been a 
stone. The colour of the sky was objgerved to be 
dark grey. These results are mentic^ned in detail 
because this was the first really scientific ascent, 
and subsequent experiments have/ only served 
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to confirm the accuracy of Eobertson's observa^ 
tions. 

Another ascent was made on August 14th, ISOS, 
and the Hamburg ascents were succeeded in the 
following year by an ascent at St. Petersburg, under 
the auspices of the Academy of Sciences there. 
This ascent took place on June 30th, 1804, and 
Robertson took with him all the instruments he had 
used in his previous ascents. This time, however, 
he was accompanied by a distinguished chemist and 
physician, a member of the St. Petersburg Academy, 
M. Sakharoff. This ascent is remarkable for a 
daring but intelligent application of the principle 
which Pilatre had discovered of the variation in direc- 
tion of difierent currents of air. The upper wind 
was blowing towards the Baltic ; Eobertson's balloon, 
therefore, made for the shores of that sea, and the 
two aeronauts found themselves in danger of death. 
But Robertson saw, about 3000 feet below the car, 
light clouds sailing along towards the land; by 
working the valve and the ballast he succeeded in 
reaching this landward current, and thus came down 
upon the solid earth. The height reached on this 
occasion was only 8,868 feet. 

Robertson made several other ascents in Kussia. 
He relates in his memoirs that on one occasion he 
perceived that his only companion in the car was 
mad, and that the unfortunate individual, in his 
delirium, wished to throw himself headlong to the 
earth. Robertson had to use violence to prevent 
him carrying into execution a design which might 
have led to the death of both aeronauts. 
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Perhaps the story, which has been frequently re- 
prodaced since, and told of various aeronauts, was 
only the inyention of Robertson's imagination, for 
he neither gives the person's name, nor that of the 
place where, nor the date when, the ascent took 
place. But, true or false, this adventure deserves 
Bome consideration, for it shows the risk that would 
be run by any balloon which suddenly lost the 
ballast-weight of a man. If this circumstance had 
neyer been lost sight of, some of the most terrible 
catastrophes which have marked the history of 
baUoons might have been avoided. 
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CHAPTER XVIIl. 

BIOT AND GAY-LUSSAC. 

The reports of Eobertson were sent to the Galvanic 
Society of Paris, and produced a great sensation 
among the members. The French Institute could 
no longer keep aloof from experiments which its most 
illustrious members had enthusiastically praised ; the 
scientific section of the Institute bethought itself of 
Biot, who had gained great honour by his investiga- 
tion of the famous fall of stones at Laigle. To this 
young man of science, who had shown that these 
stones were nothing else than fragments of stars 
descending from space, and increasing the mass of 
the earth by their weight, ought to fall the honour 
of sounding the celestial infinite. They associated 
with this young but already celebrated physicist 
the young Gay-Lussac, who had just left the Poly- 
technic School. The former was, at the time referred 
to, 30 years of age, and the latter 26. 

Happily, one of the balloons of the Meudon Insti- 
tution had been preserved, and this was placed at 
the service of the delegates of the Institute, and 
enabled them to take part in the experiments of 
1804. The inflation was intrusted to Cont^, the 
director of the suppressed institution. 
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The departure of Biot and Gay-Lussac was to 
have taken place in the garden of the Luxembourg, 
near the Palace ; the preparations having taken 
longer to complete than was expected, the ascent 
was postponed till the day after that originally fixed, 
and the balloon was attached to posts during the 
night. On the morrow the experimenters found 
their balloon gone. The posts had been fixed in the 
ground, which had been newly dug up, and the 
balloon had been carried away by a squall of wind. 
It would have been lost if some passer-by had not 
seized hold of tbe cords and prevented it from 
getting quite out of reach. 

On account of this accident it was decided to make 
the experiment anew at the Conservatoire des Arts 
et Metiers, that magnificent French Art and Science 
Institution, which had then only been recently 
founded in the Eue St. Martin, where it still re- 
mains. Two ascents were made from this institu- 
tion. The first, by Biot and Gay-Lussac, took place 
on August 24, and was described in great detail in 
the MonUeur Universel, The aeronauts did not, 
however, succeed in rising higher than about 13,000 
feet, and it was hence decided that one- of them 
should remain on the ground while the other should 
have the sole honour of making a fresh experiment. 
The choice fell upon Gay-Lussac. 

In his second ascent, Gay-Lussac reached a height 
of about 23,000 feet, lower by several hundred feet 
than the height reached by Kobertson, though the 
statement of this professional aeronaut has been 
discredited by many, and the decision been given in 
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favour of Gay-Lussac, who, rightly or wrongly, held 
the place of honour till the ascent of MM. Barral 
and Bixio. It is right to state, however, that some 
writers maintain that no aeronaut has ever reached 
such a height. Discussions to determine the height 
which aeronauts have reached, are for ever cropping 
up in the history of ballooning, and will only cease 
when we have some methods of registering heights 
more accurate than the barometer. 

Gay-Lussac set out alone on September 16th, 
1804, at 9.40 a.m., and touched the earth again at 
3.45 P.M., between Eouen and Dieppe, near the 
village of Saint-Goumay. He was thus a little over 
six hours in the air — a time amply sufficient to make 
a multitude of observations. In reading the account 
of his aerial journey one is astonished at the activity 
which he must have shown ; but it is impossible to 
place implicit confidence in the accuracy of his 
observations, for a divided attention among too 
many objects is incompatible with great delicacy in 
determinations. It was a disadvantage that Gay- 
Lussac was alone, as much more service can be 
rendered to science by two in a balloon than by one. 
However, the observations he did make, when all 
deductions are made, were rightly, at the time, con- 
sidered an important accession to scientific know- 
ledge. 

When he had attained a height of about 22,000 
feet, Gay-Lussac committed a serious error, of which, 
happily, the consequences, which might have been 
terrible, were only amusing. Eager to mount higher 
and higher, for " Excelsior " is the motto of all tyro 
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UloonistSy Gray-Lussac threw overboard a wliite 
nood chair, which might have felled some one, or 
caused serions damage, had it fallen upon any build- 
ing. The piece of furniture fell, however, into a 
.Imhy quite close to a young woman who was quietly 
vitehing her sheep ; the sky was calm and the 
Uloon was invisible. " What was to be made of 
Ike chair ? " says Arago, who tells the story. " Could 
they help believing that it had fallen straight from 
Btiadise ? The only objection to this theory was 
the fadeness of its make. Up there, the disbelievers 
■id, they do not employ such unskilful workmen. 
TIniB stood the dispute, when the papers put an end 
to it by teUing the true story of the phenomenon." 
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CHAPTER XIX. 

THE LAST OF BLANCHARD. 

The ascent made by Blanchard in company with 
Lalande was his last triumph. On February ' 
19th, 1800, he made his forty-sixth ascent at 
Nantes, the citizens of which he rebuked on ac- 
count of their ungenerous conduct. Groups of 
close-fisted spectators perched themselves economi- 
cally on the heights in the neighbourhood of the 
])lace of ascent, in order to enjoy the spectacle 
without payment. Blanchard was naturally irritated 
at such conduct, and published a thundering mani- 
festo against the economical people of Nantes. 
" My object," he said, " is not to acquire glory, but 
to obtain the fruit of my labour. Notwithstanding 
my love for an aeronautical career, I declare that I 
shall for the luture stick to the solid earth, the 
public having put it out of my power to make new 
experiments. I therefore make an end here of my 
ascents, and my aerial flotilla is for sale. My collec- 
tion of balloons is composed of 1,800 ells of taffeta 
of good quality. I shall give good bargains to any 
amateurs desirous of purchasing. These dismembered 
balloons will make excellent cloaks, caps, aprons, 
and umbrellas." 

This lament ends by a last appeal to the rich 
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Nantais, of whom he gives a long list, and who had 

taken up advantageous positions that they might 

enjoy the ascent gratis. " I beg to inform them," 

adds the chagrined aeronaut, " that they all owe me 

a contribution equal to the price of the back seats, 

which is fixed at thirty sous." Blanchard took 

care to give his address, v which was at the house of 

Citizen Garos, hairdresser, Eue de la Comedie- 

■ 

Brftlfe. We are glad to believe that this appeal ad 
hhrones was listened to, for Blanchard did not sell 
bb stock-in-trade. 

We find him at Lyons making his fifty-fifth ascent, 
troubled by an unexpected event. He found it so 
cold that when he attempted to open the valve he 
could not manage it: the lid was soldered to its 
■eat Luckily, by dint of pulling at the cord, he 
uuinaged to break the ice, which had compelled him 
to stray into lofty regions, much against his will. 

Here is another curious accident. A violent wind 
Hew at the time of Blanchard's departure on one 
oocasiony at Lyons also. He had remained five hours 
in file air, and very naturally thought he must have 
ran an immense distance. But, after being buffeted 
between a multitude of counter currents, the balloon 
came down quite close to Lyons. For five consecutive 
bouTB he had been the sport of the winds, which 
Diade him describe a regular network of zigzags. 

Tbe last ascent of this adventurous son of the air 
was made near the Hague, at the castle of the King 
rf Eollandy early in February 1808. Contrary to 
bis costom, Blanchard made use, on this occasion, of 
a UKmtgolfiere. Scarcely had he left the ground 
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when he felt himself seized with an attack of ap^^ 
plexy. He all at once became quite powerless. Th-^^ 
fire, upon which he had been about to throw som^^ 
straw, went out. The machine fell heavily to the^^ 
ground from a height of sixty feet, and the unfoito- 
nate man lay stunned like a gymnast who has missed 
his trapeze. King Louis, who was present when the 
balloon started, hastened to give his fellow-country- 
man all the help which his position required. 
Blanchard recovered consciousness. He was able tp 
be carried to Paris, which he reached sadly en- 
feebled in mind as well as body. His mental state 
was so eccentric that the medical journals of the 
time described and commented upon all the details 
of his peculiar aJBfection. 

Blauchard's finances were in no better condition 
than his health, for the pension which Louis XVI. 
had awarded him after he crossed the Channel had 
been suppressed along with all other Court pensiona 
The unfortunate aeronaut was in such a state of dis- 
tress and destitution that some time before breathings 
his last, he said sadly to his wife, "My poor dear^. 
when I am dead I fear you will have no other 
source than to throw yourself into the water." 
Bladame Blanchard, who had both energy and in- 
telligence, instead of following this desperate advice^ 
prepared to take a plunge into the air, where sh^ 
gained both fame and success, dearly bought, how- 
ever, by a tragic and premature death. 

Blanchard died March 7, 1809, without having 
had any real influence on the progress of aeionautic& 
He may be blamed for his vanity and a sort of char- 
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seen wandering over St. Peter's and the Vatican-^ 
But soon its good fortune deserted it. The oil 
became exhausted, and the balloon, gradually 
descending, struck the cornice of the tomb of the 
infamous Nero. It was caught on one of the angles, 
and only managed to free itself with the loss of part 
of the crown. It ended its career ignominiously in 
the muddy waters of Lake Bracciano. 

These extraordinary circumstances gave rise to a 
multitude of pleasantries, which deeply wounded 
Napoleon, who never had any great favour for 
balloons. Although he was a member of the 
Academy of Sciences, Napoleon had only a very 
limited knowledge of physics. He fancied that 
poor Garnerin had sent off the balloon with the 
malicious intention that it should be a failure, and 
thus ended all hope of the balloonist gaining the 
capricious Emperor's favour. 
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CHAPTER XX. 

THE PATE OP ZAMBECCARI AND OTHER ACCIDENTS. 

The reader will not have forgotten Count Zambfec- 
cari, of Bologna, one of the earliest experimenters 
with balloons, but who, unfortunately for himself, 
had not abandoned his profession of sailor. In 1787 
he fell into the hands of the Turks, who kept him 
prisoner for three years in the bagnio at Constanti- 
niople. He, like Garnerin at Buda, dreamed — 
seductive dream for a captive! — of the means of 
guiding himself through the clouds, with which he 
had already made acquaintance, but which he could 
now only see through the bars of his prison. 

He had been struck with the power of the com- 
bination of means by which Pilatre proposed to select 
the aerial currents. He could not, in fact, imagine 
a more simple and convenient process, for a pound 
or two of oil burned in a lamp under an inverted 
parachute would make a balloon ascend ten times 
higher and ten times faster than would the same 
quantity of sand thrown overboard. Only the fear 
of perishing by fire might arrest experimenters with 
such a combination, but such a fear did not exist for 
so daring a man as Zambeccari. He, moreover, com- 
plicated his apparatus with a sort of rudder, which 
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overloaded it with a useless weight, and multipli 
the chances of accident. 

Scarcely was he set at liberty, when he made f 
London, the theatre of his first aerial exploits. N( 
being able to find in England the funds which h 
required, Zambeccari returned to his native countr] 
Italy. At Bologna he managed to raise the necessar 
funds, and arranged an ascent in company with D 
Grassetti and M. Pascal Andreoli. The ascent too 
place at night in a fire balloon. They took wit 
them instruments and a lantern, by which to m 
and to make observations. The intention was to tal 
advantage of the wind, which blew strongly towari 
the north-east, towards Milan, the direction in whi( 
the aeronauts wished to go ; but the departure w 
badly regulated. The aeronauts passed beyond tl 
zone which they wished to reach, and had lost thai 
selves in a glacial region. The pitiless cold whi( 
reigns in the higher regions of the atmosphere geiz< 
them at the moment when the fire which, useless f 
rarefying the air, had been extinguished might ha^ 
served to warm them. 

Zambeccari and one of his companions fainte< 
the third, who had, it appears, taken some alcohol 
sustain his courage, alone preserved some litt 
sensibility. When the two who had fainted came 
themselves, the unmistakable noise of waves revive 
them to a sense of their position. The wind whi< 
was driving the balloon was, alas, no longer from tl 
south-west, as was the case when they started. Tl 
balloonists had penetrated into a current of air whi( 
was being driven impetuously from the north. 
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was this north wind that had paralysed them, and, 
during their sleep, driven them in the direction of 
the Adriatic Sea, which would inevitably swallow 
them up. 

The car touched the waves ; already the waters of 
the Adriatic entered through the slender basket-work. 
Immediately panic seized upon the aeronauts ; they 
blindly cast out everything they could lay their 
hands on. Without reflection, without consultation, 
without saying a w^ord to each other, they threw 
out ballast, instruments, victuals, clothing, the very 
fuel intended for the montgolfiere. The machine 
thus lightened bounded upwards with frightful 
rapidity. The c>ne who had applied himself to the 
bottle was the most sensitive to the effects of the 
consequent depression ; he was seized with vomiting, 
and his blood flowed in considerable abundance. 
Zambeccari and his other companion again fainted. 

The balloon again fell, and this time it seemed as 
if nothing could save them from the waves. During 
the second ascent the balloon had reached a height 
so enormous that Zambeccari could no longer make 
use of his hands; the terrible cold had frozen his 
fingers. The canvass was almost entirely emptied 
of gas, or rather rarefied aii', so great had been the 
dilation caused by the rarefaction of the air above. 
However, there remained enough of gas to enable 
the car to float. The balloon was driven along the 
surface of the sea, among the waves, with such a 
giddy rapidity that the unfortunate aeronauts knew 
not in what direction they were being borne. 

When daylight appeared, in spite of his dreadful 
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sufferings, Zambeccari, who had sailed the Adriatic 
in all directions, was able to make out his bearings. 
He perceived that they were some miles distant 
from Pesaro, in sight of the coast, to which the wind 
was bearing them with great rapidity. But at the 
moment when these imfortunate voyagers flattered 
themselves with the hope of reaching shore, a squall 
of wind caught them and drove the balloon out again 
to sea. There were many vessels about, but they 
kept at a distance, as if terrified by the strange ap- 
pearance. Happily, the captain of an Italian vessel, 
more daring than the others, made for the balloon. 
When he was near enough he sent off a boat, which 
after a long chase succeeded in rescuing the three 
shipwrecked balloonists. 

In spite of all the warnings he had got as to the 
danger attending the lamp which he carried as part 
of his apparatus, Zambeccari resolved to make still 
another ascent with it: it was his last. Oil Sep- 
tember 21, 1812, he, along with a companion, Signor 
Bonaga, made an ascent from Bologna. On coming 
down the grapnel caught suddenly in a tree, pro- 
ducing such a shock as to overturn the lamp and set 
fire to the whole machine. Zambeccari and his 
companion leaped from the car ; the former was all 
but killed on the spot, but the latter, though fearfully 
injured, escaped with his life. To add to the horror 
of the scene, it is said that Zambeccari's wife and 
children were among those who witnessed the sad 
catastrophe. 

As a relief from this tragedy, let us turn to the 
somewhat ludicrous misadventures of a flying man, 
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sufferings, Zambeccari, who had sailed the Adriatic 
in all directions, was able to make out his bearings. 
He perceived that they were some miles distant 
from Pesaro, in sight of the coast, to which the wind 
was bearing them with great rapidity. But at the 
moment when these unfortunate voyagers flattered 
themselves with the hope of reaching shore, a squ^ 
of wind caught them and drove the balloon out again 
to sea. There were many vessels about, but they 
kept at a distance, as if terrified by the strange ap- 
pearance. Happily, the captain of an Italian vessel, 
more daring than the others, made for the balloon. 
When he was near enough he sent off a boat, which 
after a long chase succeeded in rescuing the three 
shipwrecked balloonists. 

In spite of all the warnings he had got as to the 
danger attending the lamp which he carried .as part 
of his apparatus, Zambeccari resolved to make still 
another ascent with it: it was his last. On Sep- 
tember '21, 1812, he, along with a companion, Signor 
Bonaga, made an ascent from Bologna. On coming 
down the grapnel caught suddenly in a tree, pro- 
ducing such a shock as to overturn the lamp and sel 
fire, to the whole machine. Zambeccari and hie 
companion leaped from the car ; the former- was all 
but killed on the spot, but the latter, though fearfully 
injured, escaped with his life. To add to the horroi 
of the scene, it is said that Zambeccari's wife and 
children were among those who witnessed the sad 
catastrophe. 

As a relief from this tragedy, let us turn to the 
somewhat ludicrous misadventures of a flying man 
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flie fiist who had made his appearance since Blan- 
thud utilised his wings to ornament his balloon. 
Us BQccessor of Icaras was a watchmaker of Vienna, 
. JiDolb D^hen by name. Deghen was no radical 
lidung to conquer the air by force of wrist ; but not 
iMingaUe entirely to dispense with the balloon, he 
4Aennined to make as little use of it as possible, 
•ly adopting what he could not afford to reject. 

Deghen had not always been so reasonable, if we 
mj belicTe his own story. He pretended to have 
■■Jb at YioDna a successful experiment in the court of 
ApiBDQ where he was confined as a debtor. The 
IWTe watchmaker would have fled far away from his 
"nidegiiable captivity had his prudent gaoler, putting 
Jittle trust in the good faith of the artificial bird, not 
Wd him by the foot with a string fifty feet long. 
•Dub wonderful result was produced by means of 
*gB BUrfaoes arranged umbrella-fashion. But the 
^Jparator, exhausted by the efforts which ho had to 
■wke, oould not sustain himself in the air longer 
■w«tt two minutes. He then thought of lessening 
we difficulty of his task by making use of a small 
'•Doan, to which he gave just enough ascensional 
**oe to float in the aerial ocean. 

A first ascent was made in the Gardens of Tivoli, 
*«i. "The apparatus," says Dr. Hartwig, "con- 
•*ted of two principal flaps, which were fastened to 
•yoke round his neck, and provided with a mechanism 
•^luch was set in motion by the hands and feet, 
•^ served to raise and depress them- like the 
•j*^ of a bird." Deghen then agitated his enor- 
"toog bat-like wings, which had a spread of not less 
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than twenty-two feet. The roc of the *Arabu 
Nights' could not have had a more terrible fligl 
In spite, however, of efforts worthy of a better caoE 
Deghen could not help being the slave of the win 
The descent took place at Chatenay, where i 
aeronaut was received with the greatest cordialil 
" The Journal Officiel acknowledged his good faith a 
his talents. He may be said, then, to have come ( 
of this difficult ordeal with the honours of war. 

But Deghen was ambitious of again trying 1 
experiment in public in the Champ de Mars, wh( 
so many aeronauts had already come to grief. 1 
globe, perhaps badly inflated, refused to raise i 
inventor of this beautiful apparatus, and carry 1 
away from the irritated public that crowded ' 
arena. Deghen was more rudely treated than if 
had made a badly-managed descent, and, in spite 
the protection of the police, he was lucky in escap: 
without his apparatus, after being well pummel 
by the disappointed crowd. The treatment seems 
have disgusted him with aeronautical experime] 
for we hear no more of the chimerical watchma 
of Vienna. 

The mania for simplifying the car cost a professio 
aeronaut still dearer. Monnesent had continued 
Lille the experiments which Blanchard had bej 
in 1785. He let down animals, which fell by p8 
phute like the dog of the celebrated aeronaut. I 
in\order to be able to lessen the size of the ball( 
he epntented himself, as a substitute for the ( 
with a simple plank on which to rest his feet, 
had already made, without accident, a great num 
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; tf ascents with this terribly risky apparatus. On 
[ April 7, 1806, he set out just as lie had been accus- 
tomed to do ; but, from some cause or other, he lost 
b balance, and was found half buried in sand in one 
of the ditches near th& town. 

Hontgolfieres continued for a considerable time in 
vein some districts of France. On November 25, 
18(12, they cost the life of a poor fellow named 
OUrari, who was making his first ascunt. Olivari 
kd devised an economical means of making his 
Miial dSbuL In fact, this simpleton made use of a 
■mple paper montgolfiere, attached solely, for the 
•ke of form, to a few strips of cloth. The car was 
rf baaket-work, suspended underneath the fire, and 
*ai filled with combustible material with which to 
wpply the latter. A spark fell, and this frail equi- 
page became the prey of the flames. Precipitated 
iWeatly to the ground, the unfortunate aeronaut was 
knibly mangled. 

A (German named Bittorf made several ascents in 
1807 in a montgolfiere. On July 17, 1812, he made 
^ aacent at Mannheim in pretty much the same 
■•yle as Olivari did at Orleans. He attached him- 
^ adf to the tail of a paper montgolfiere. The machine 
*oght fire, and, like the unfortunate Frenchman, he 
*M predpated to the ground. 

Otiier aeronauts simplified still further the man- 
*86ment of a montgolfiere, contenting themselves 
*wli placing an envelope above a fire which served 
to inflate it When the air was suflBciently heated, 
^ aeiaed hold of a sort of trapeze attached under- 
Beaih the simple balloon. Immediately the balloon 
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was let go, it shot into the air like a rocket ; but a 
it rose it gradually cooled, so that at the end of t^ 
or three minutes it commenced gently to descend 
This kind of exercise was continued by a man of thfi 
name of Kirsch for some time. As the envelope 
formed a parachute, it would seem at first sight as ii 
no great danger attended the ascent ; yet this kind 
of experiment cost the lives of many persons. Tiro 
brothers named Brachet, who gave exhibitions d 
this kind in the South of France and Algeria, both 
perished by precipitate descents which they were 
unable to master. 

To this period belongs a notable improvement of 
the parachute. Robertson got his pupil Michaud to 
make a descent at Vienna ; but instead of trusting 
him with his balloon, he placed the experimenter 
underneath the car, and detached him when the 
signal was given by cannon-shot. The balloon conr 
tinned to ascend without accident, for Robertson 
pulled the valve wide open in order to allow 8 
quantity of gas to escape suflScient to counterpoise 
the detached weight of the man and parachute. 

Since this beautiful experiment, there is no aero- 
naut who may not perform simply and surely « 
graceful manoeuvre, suppressing, so to speak, aV 
danger. If the cord be suddenly cut as the ballooi 
is ascending, it will take a certain time before the 
folds of the parachute open. By the time they begir 
to act, the apparatus has already acquired a dangerouf 
speed. The experimenter at first falls like a stone, 
and his downward movement only slackens in pro- 
portion as his parachute opens out The adventurous 



rin or zaxbeooabi, and otheb accidents. 141 

it of the car will be lost should his apparatus 

work legnlarly. The spectacle is quite different 

the balloon itself has begun to descend. The 

then open out gradually, and it is only when 

have expanded to. the full that the apparatus is 

led in space. It then descends gracefully and 

a sort of majesty. The aeronaut has it even in 

power to moderate his fall if he finds himself 

to descend upon a dangerous object. 

Bobertson no doubt took advantage of this new 

[nngement only to avoid placing himself in the 

rfntehnte, and in order that he might not for an 

ivtaiit be separated from his silk balloon. He also 

{nfened to be the inventor of an important improve- 

Mt, becanse he surrounded his car with a light 

'tilbta which opened out, and thus also acted as a 

pndmte; but this insignificant adjunct has never 

hen adopted. 

It was in 1804 that the experiment took place 
^i^Ufih failed to bring ample rewards, unanimous 
^plansei or rich presents. 
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CHAPTER XXI. 

FEMALE AERONA U T S. 

Aeronautics fell quite under female sway dnrini 
the period between 1810 and 1830. In fact, ascent 
by women were so brilliant and so numerous tha 
one might have been led to conclude that the maL 
sex had been banished from the sky. 

Although Madame Thible, the Sisters Simonne 
Mrs. Sage, and Mile. Ce'lestine Fleury had pn 
ceded Madame Blanchard, the latter must \ 
regarded as the first of female aeronauts ; for befoi 
her no daughter of Eve had made the aeronantio 
art a regular profession. A somewhat romant 
story is told of the birth and espousal of Madan 
Blanchard, but we need not repeat it here. It Wi 
ten years after her marriage before she could mal 
up her mind to accompany her husband into the ai 

In 1805 Madame Blanchard made her first asoe 
alone. As she was very short and very slender, il 
balloon which she constructed for her personal u 
was of very small dimensions. Her car was so lig 
and fragile as to make one giddy to look at it ; 
had been called a child's cradle. The car of Ven 
might have been more graceful, but it was not mc 
aerial. These circumstances added to the attractio 
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of the experiment and diminished the expense. 
Althoogh Madame Blanchard used pure gas for 
iiilating her balloon, she never spent more than 40Z. 
beach experiment. Thus she soon was able to 
ionimalate a little fortune. 

She liked to make ascents at nightfall, a time 
then the winds are supposed by aeronauts to be 
fuetest and when the public could assemble at their 
enB. She acquired such intrepidity that she only 
danended when day had appeared. She preferred 
'Jtodeep in the car, where she was sure no one could 
come to disturb her. She dreaded descending in 
nknown places where the least noise would make 
ber tremble like a leaf ; for this truly astonishing 
^voman was strangely timid on the earth. She 
dveaded riding in a carriage, fearing that every 
iutant it would be overturned. If railways had 
; rated in her day, she would probably have never 
ttttented to make use of them. 

When Gamerin fell into disgrace, Madame Blan- 
diid became the favourite aeronautical performer 
•* pablic fStes ; for, in spite of imperial antipathies, 
Wloong had become a necessary accompaniment to 
Wqr public celebration. 

On June 24, 1810, on the occasion of the marriage 
rf the Emperor Napoleon with the Grand Duchess 
*>ria Louisa, the Guard held a fete in houour of 
*Wr sovereign. Napoleon took his place, along with 
'^ wife, on the balcony of the Military School, and 
'^^Bowed the ascent of Madame Blanchard with the 
P^^ttest interest. 

Madame Blanchard was not the only queen of 
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the air ; she had dangerous rivals in the women < 
the Garnerin family. Eliza, daughter of the eldfi 
Garnerin, was a beautiful womcfcn, whose appearano 
presented a complete contrast to that of her rivaj 
to whom nature liad given the complexion of a bird 
She visited foreign countries, and especially Spain 
where she had a bone to pick with the Corregidor 
One of her ascents having failed, Ferdinand VIL 
who was never ready to listen to reason, caufiec 
both father and daughter to be thrown into prison. 

Eliza, on her return to France, wrote or signed 'i 
violent pamphlet in which she protested with indig 
nation against the treatment to which she had beei 
subjected. Ferdinand VII. could not remain unde: 
so grave a charge, and caused one of his retainers o 
the pen to write a reply not less lively. The de 
fender of tlie King of Spain maintained that EUa 
could not start because the father did not know ho^ 
to prepare pure hydrogen gas by the decompositioi 
of water; that he had calumniated the authoritie 
of Madrid by pretending that they were opposed t 
her experiment ; that his Catholic Majesty had pu 
father and daughter in prison in order to protec 
them against the fury of the people, and also t 
compel them to return a portion of their fee. 

Madame Blanchard was apt to reckon too muc 
on her good luck and presence of mind. Havin 
once allowed her balloon to go too high, she hft 
almost been frozen to death in a cloud of crystals fi 
fine and so tenacious that they stuck to her fiio 
On another occasion, in the course of 1818, Bk 
opened the valve without thinking of what might I 
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Ae nature of the ground below, and having fallen 
|A Ae top of some large trees, she remained perched 

nntil some peasants came to her assistance. 

r AKhongh she never attempted to descend in a 

linchnte, Madame Blanchard, to her misfortune, 

tempted to follow the example of the Garnerins, 

lidofibai illuminated her balloon, sometimes with 

oloaied glasses, sometimes with fireworks. On 

'Wy 7, 1819, there was a crowd at the Tivoli 

Gudeiu. A bombshell gave the signal for ascent. 

Bie trees were suddenly illuminated by Bengal 

Bghts. Madame Blanchard ascended to the sound 

of brilliant music. The balloon drew after it an 

I nuDense star which had been lighted. Faggots like 

ftoBB which were burning in the garden were lit, and 

Ab balloon illuminated by mysterious fires glided 

iOQBB the sky like a passing meteor. 

Bo(m there falls a shower of gold which seems to 
Wne from the car. Frantic applause from below 
ftKheB the ear of Madame Blanchard. The brave 
Monant is seen to stoop ; she lights with a port-fire 
A bomb of silver rain, which being suspended to a 
pttBohnte, descends with supernatural majesty. 

Unfortunately the balloon, which always continued 
to aacend, allowed quantities of gas to escape. An 
'^■eeii jet is lit by the stick. A train of fire shoots 
«; the baUoon is in flames. An enormous jet 
*te» from it. From all parts below the plaudits 
i ^ redoubled. 

^ Madame Blanchard is far from sharing the 
^Aunasm of the ignorant crowd. With a coolness 
^lich few men have ever shown in a balloon, she 
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tries to put out the fire. Not succeeding in tl 
she throws out all her ballast in order to moden 
her descent. The unfortunate woman is seen loc 
ing down through space, trying to discover towai 
what point pitiless gravity is about to precipitj 
her. 

Thanks to her presence of mind she will be save 
for the gas, driven back by the sudden increase 
pressure, soon re-enters the interior of the balloon ai 
extinguishes itself. There was then in the subur 
near where the balloon was, large gardens where i 
aeronaut might descend without danger. But t! 
wind drives her on to the roof of a house again 
which her frail aerial bark strikes, and is ovc 
turned. At the moment of the shock, which is n 
violent, Madame Blanchard is heard to cry * 
moi ! " ('' Help ! ") But the last hour of the unfc 
tunate daughter of the air has come. In glidii 
over the roof, her car encounters an iron cramp ai 
is overturned. She does not expect so sudden 
shock, and therefore has not been holding on. Whe 
the people come up, the car and the balloon are sti 
suspended on the roof, but Madame Blancbar 
stretched on the pavement below, with broke 
shoulder and broken head, is breathing her last* 

The body is carried to the Tivoli Grardens. Imm 
diately the music, the dancing, the singing, tl 
illuminations are stopped ; a sudden fear seizes tl 
servants ; some take to flight. 

A subscription on the spot realised a good roui 
sum. It was not, however, continued, as it was learnc 
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that Madame Blanchard had left a small fortune to 

the daaghter of a friend. The funds collected were 

employed in raising a graceful tomb at Pere La 

Ckaifiey instead of being returned to the subscribers, 

■OBt of them anonymous. 

It ought not to be forgotten that balloons were 
bom at the same time as animal magnetism. But 
it mus only in 1852, in the car of the balloon 
JiAigUy directed by Toutain, that the first experi- 
Bwnt was made in animal magnetism in a balloon. 
In the car were Mile. Desiree Purchois, a soi^inam- 
Wirt, and M. Eovere, a magnetiser. The results 
were nil, although the balloon reached the unusual 
keight of 12,000 feet ; and we have never heard of 
fte experiment being tried again. 

In 1838 the Paris Academy of Sciences actually 
^ooeptedy with ludicrous gravity, a paper by M. 
■trey-Monge, on the construction of a copper 
Wloon, intended to hold gas. The construction of 
this immense saucepan was realised by M. Depuis- 
iWoourt, the founder of the French Aeronautical 
Society. Still, though Depuis-Delcourt lent himself 
to this chimerical scheme, he was not devoid of 
Pftwstical knowledge. It was he who introduced into 
'I'Mice the practice of filling balloons with common 
9^ Before abandoning the use of pure hydrogen, 
*'npui8-Delcourt tried an economical method of 
P'Bparing it by decomposing steam by passing it over 
'iiperfaeated charcoal. But the enormous quantity 
I w carbonic oxide contained in the hydrogen soon 
Produced poisonous symptoms. A current pressed 

L 2 
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out of the ballooQ by its dilation rendered the 
aeronaut insensible, and he reached the earth iU 
a fainting condition. 

Some years after this (September 8, 1850) com- 
mon gas caused a much more terrible catastrophe 
Lieutenant Gale, who had belonged to the Englisl 
merchant service, made for the first time an eqae» 
trian ascent at Bordeaux. The experiment wa« 
successful, but Gale could not make the peasants, 
who sought to help him in his descent, understanc 
him. A false move could not be avoided, and the 
balloon flew off as soon as the horse was detached 
On the morrow the balloon was found caught in i 
tree, but it was only after several days that thi 
body of Gale was found in a wood almost eaten nj 
by wolves. Gale, overcome by cold and asphyxiatec 
by the current of gas, must have reached the eartl 
dead. His body had fallen through a hole msA* 
in the bottom of the car to enable him to ascen* 
into the latter after he had finished his equestria: 
exercise. 

This unfortunate man left a widow and six childrer 
M. Prosper Meller, a Bordeaux aeronaut, came t 
their help by making a grand ascent, the proceed 
of which were very considerable. 

It was about this time also that Colonel Lennos 
of the old French Imperial Guard, made an exper d 
ment with a controllable balloon 150 feet long an^ 
60 feet in diameter, which he named L^Aigle. I 
was made to hold seven passengers, among whom 
were to be the Coloners wife, a lady friend of hers, 
and Ajasson de Gransagne, a scientific writer then 



TEMALE AESOXAtTS. 14t* 

Tery popnlar. The balloon having been maie elon- 
pted in the proportion of three to one, it was sup- 
plied tiiat a moderate power eonld imp^*! it in any 
dneetion against the motion of the air. It carried a 
nUer both before and behind. The moving power 
OHuted of paddle-wheels like those of steam-vessels. 
Unfortiinately, the Colonel conceived the fatal 
ikaof inflating his balloon at the Grenelle gas- 
ynAg, and transporting it thence to the place of the 
■tended ascent. When it reached the Champ de 
1m^ L'Aigle was perfectly useless. Colonel Lennox 
U lendered himself obnoxious to the party then in 
power in France, and on the failure of his scheme, 
titt crowd rushed upon the balloon and tore it in 
fBOBL The unfortunate Colonel, baffled and ruined 
■^ he had ventured his aU upon the experiment — 
*M& died of grie£ 
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attaching to the hoop the cord of the great valve, in 
order the better to distinguish it from the small one. 
When he wished to descend, he opened the small 
valve without perceiving that the cordage of the 
large one had tightened. He had unwittingly 
opened the immense leaves of the valve, and there 
can be no doubt of the cause which precipitated the 
balloon to the ground. The idea of Harris was 
excellent ; a slight error in carrying it into practice 
inflicted upon him a cruel death. 

Harris was not alone in the car; he had with 
him a lady of whom he was exceedingly fond. Not 
being able to account for her escape, the chroniclers 
relate that Harris threw himself out of the car to 
lighten the balloon. This sounds very romantic, but 
the English journals of the time make no reference 
to it whatever. It is probable that Harris, who was 
arranging the cords of his valves, was attacked by 
the current of gas which issued from the balloon : 
thus rendered senseless, he was dashed to the 
ground ; his companion being lighter and having the 
elasticity which life gives, escaped with a few insig- 
nificant bruises. 

The taste for ballooning was carried by the 
English to their possessions in India. An English 
aeronaut of the name of Knight, made some ascents 
from Bombay. A neighbouring rajah offered him 
a considerable sum to make an ascent on a day 
when the wind blew in the direction of the sea. 
Perhaps the rajah wanted to enjoy the pleasure of a 
sensational tragedy ; if so, his highness's wishes were 
gratified. 
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Knight, who saw on the horizon numerous fisher- 
men's boats, boldly accepted the offer. He jumped into 
his car and the wind drove him out to sea. He very 
soon opened the valve in order to descend to the 
surface ; but on seeing the strange object approach- 
ing their frail barks, the poor Indian fishermen were 
seized with terror, and speedily fled out of reach of 
the aeronaut. Knight, his balloon, and the rajah's 
rupees were speedily engulfed in the waves. 

One of the best-known names in connection with 
the history of ballooning in England is that of 
Mr. Charles Green, who was born in London in 
1784, but does not seem to have commenced his 
aeronautical career till he was nearly 40 years of 
age. His first ascent is said to have been made 
on the day of the coronation of George IV., July 19, 
1821, and from that time till his death in 1870, he 
is said to have made 1400 ascents, and according to 
one account 6000, though this is not at all probable. 
To Charles Green are due two important improve- 
ments in the management of balloons — viz., the use 
of common lighting gas for inflation, and the intro- 
duction of what is known as the guide-rope, a rope 
several hundred feet long which is allowed to hang 
downwards from the car, and by means of which the 
aeronaut is able to regulate to some extent the 
height to which his balloon rises. If the balloon 
sinks very low, a considerable length of the guidor 
rope rests on the ground, and thus the balloon is 
lightened and rises again. If it rises too high the 
weight of the rope tends to bring it down, and thus 
equilibrium is maintained. Becent aeronauts have 
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CHAPTER XXII. 

EXPERIMENTS AND TRAGEDIES IN ENGLAND. 

We have already spoken of some of the early asc6n' 
in England, which, however, is hardly a broa 
enough theatre for aeronautical experiments. Ev€ 
when starting from the centre of England, a 
aeronaut is soon liable to imitate the example < 
General Money, and finish by descending in the ocea 
Even St. George's Channel, though six or save 
times wider than the Straits of Dover, is soon crosse< 
It was crossed successfully on two different occasion 
first by Dr. Potin, and afterwards by Mr. Windhai 
Sadler, on July 22, 1817. Sadler's father, M 
James Sadler, had attempted the same feat aboi 
five years before, and had nearly succeeded, when, i 
consequence of a change in the wind, he was con 
pelled to descend in the sea, off LiverpooL Sadk 
senior was one of the earliest native Englis 
balloonists, having made an ascent, probably not k 
first, as far back as 1785. 

In the course of 1823, Mr. Windham Sadler me 
with two serious accidents which a more prudei 
aeronaut would have regarded as serious warning 
His companion forgot to hold on when the balloo 
came to ground, and was thrown on his back in 
field, while the balloon bounded away. In th 
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iDowing ascent, it was Sadler himself who was 
tbwra to the ground. Left to himself, his com- 
pnioa lost his head. Fortunately, the balloon had 
been torn by the branches of a tree ; the gas issued 
in streams, and the balloon got caught by the top of 
i neighbouring oak, which Sadler managed to climb 
nd lescue his companion. 

On September 29, 1824, Sadler made an ascent at 
Bolton along with an assistant. On descending at 
Blackbam the balloon caught in the top branches 
rf a tree, when the assistant got out and the balloon 
■oved on again. It speedily, however, struck 
violently against the chimney of a house, and the un- 
'iirtQnate Sadler was thrown out and came with such 
face to the ground that he survived only a few hours. 

This same year (1824) is also notable in the annals 
of aerial navigation, for a memorable tragedy in 
soonection with which a romantic but improbable 
■toy is told. Lieutenant Harris, a naval oflScer, 
iQinewhat advanced in age, made an ascent from 
**ndon on May 25 of this year. Harris seems to 
'••▼e been of a somewhat ingenious turn of mind. 
Wahing to shorten the time that it took to empty 
• balloon of its gas, he devised the plan of placing 
•n ordinary valve in the centre of a very much 
^ger one, the latter only to be made use of on the 
Ponnd for the purpose of emptying the balloon 
''^^taiitaneously. Accustomed to the comparative 
''pdity of nautical manoeuvres, the inventor did not 
"^ allowance for the unusual flexibility of the 
'cnmaatical globe. 

Hams thought he had managed capitally by 
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attaching to the hoop the cord of the great valve, in 
order the better to distinguish it from the small one. 
When he wished to descend, he opened the small 
valve without perceiving that the cordage of the 
large one had tightened. He had unwittingly- 
opened the immense leaves of the valve, and there 
can be no doubt of the cause which precipitated the 
balloon to the ground. The idea of Harris was 
excellent ; a slight error in carrying it into practice 
inflicted upon him a cruel death. 

Harris was not alone in the car; he had with 
him a lady of whom he was exceedingly fond. Not 
being able to account for her escape, the chroniclers 
relate that Harris threw himself out of the car to 
lighten the balloon. This sounds very romantic, but 
the English journals of the time make no reference 
to it whatever. It is probable that Harris, who was 
arranging the cords of his valves, was attacked by 
the current of gas which issued from the balloon : 
thus rendered senseless, he was dashed to the 
ground ; his companion being lighter and having the 
elasticity which life gives, escaped with a few insig- 
nificant bruises. 

The taste for ballooning was carried by the 
English to their possessions in India. An English 
aeronaut of the name of Knight, made some ascents 
from Bombay. A neighbouring rajah offered him 
a considerable sum to make an ascent on a day 
when the wind blew in the direction of the sea. 
Perhaps the rajah wanted to enjoy the pleasure of a 
sensational tragedy ; if so, his highness's wishes were 
gratified. 
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Knight, who saw on the horizon numerous fisher- 
men's boats, boldly accepted the offer. He jumped into 
his car and the wind drove him out to sea. He very 
soon opened the valve in order to descend to the 
snrfoce ; but on seeing the strange object approach- 
ing their frail barks, the poor Indian fishermen were 
seized with terror, and speedily fled out of reach of 
the aeronaut. Knight, his balloon, and the rajah's 
rapees were speedily engulfed in the waves. 

One of the best-known names in connection with 
the history of ballooning in England is that of 
Mr. Charles Green, who was born in London in 
1784, but does not seem to have commenced his 
aeronautical career till he was nearly 40 years of 
age. His first ascent is said to have been made 
on the day of the coronation of George IV., July 19, 
1821, and from that time till his death in 1870, he 
is said to have made 1400 ascents, and according to 
one account 6000, though this is not at all probable. 
To Charles Green are due two important improve- 
ments in the management of balloons — viz., the use 
of common lighting gas for inflation, and the intro- 
duction of what is known as the guide-rope, a rope 
several hundred feet long which is allowed to hang 
downwards from the car, and by means of which the 
aeronaut is able to regulate to some extent the 
height to which his balloon rises. If the balloon 
sinks very low, a considerable length of the guide- 
rope rests on the ground, and thus the balloon is 
lightened and rises again. If it rises too high the 
weight of the rope tends to bring it down, and thus 
equilibrium is maintained. Becent aeronauts have 
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dispensed with the guide-rope, though in crossing 
the sea or making a long journey it would be found 
very valuable. Modifications of it have since been 
used. Green, who, it should be stated, had a brother 
George, also a balloonist, was one of the first to 
make an equestrian ascent in England. On July 29, 
1828, he ascended from the Eagle Tavern, City 
Eoad, London, on the back of a favourite pony. In 
place of a car a wooden platform was arranged 
imderneath the balloon, containing places for the 
pony's feet, and by arranging straps loosely under- 
neath its body, the animal was prevented from lying 
down or moving about. On first mounting into the 
air the little horse became restive as the spectators 
shouted ; but on getting into a more tranquil region 
he became very quiet, and began eating some beans 
out of Mr. Green's hand, who dismounted in order to 
pat his side and quiet him. The balloon rose to a 
considerable height and got iuto a shower of fine 
snow, like silver dust ; but at length, having crossed 
the Thames, it came down, and safely, landed the 
passengers at Beckenham, in Kent, after a voyage 
of half an hour. 

On July 24, 1837, Charles Green made an ascent 
from Vauxhall Gardens for the purpose of experi- 
inenting with a new parachute devised by Mr. Bobert 
Cocking, a gentleman who had for long taken an 
interest in ballooning, and who had previously made 
two ascents. The great defect of Garnerin's umbrella- 
shaped parachute, as Mr. Glaisher tells us, was its 
violent oscillation during descent, and Mr. Cocking 
considered that if the parachute were made of a 
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conical form (point or vertex downwards), this oecil- 
latum would be entirely avoided ; and if it were of 
sufficient size, there would be resistanoe enough to 
check too rapid a descent It is stated that this 
form of parachute was suggested to Cocking by 
seeing an umbrella snatched by the wind &om the 
haods of a fiieud who was standing at a window, and 




PABACHUTB. 



nhich fell gently to the ground. The radius of 
Cockdng's parachute was 17 feet, and its weight was 
over 400 lbs., though the advertisement announcing 
the ascent stated it to be only 223 lbs. Mr. Cook- 
ing's own weight was 177 lbs. 

On the above date^ then, Mr. Green and Mr. 
Spencer, a Holieitor, ascended in the Great Nassau 
balloon, of which we shall hear more by-and-by, 
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having Cocking and his parachute suspended below 
the car. " A good deal of difficulty," to quote Mr. 
Glaisher, " was experienced in rising to a suitable 
height, partly in consequence of the resistance to the 
air offered by the expanded parachute, and partly 
owing to its weight. Mr. Cocking wished the height 
to be 8000 feet ; but when the balloon reached the 
height of 5000 feet, it being then nearly over Green- 
wich, Mr. Green called out to Mr. Cocking that he 
should be unable to ascend to the requisite height 
if the parachute was to descend in daylight. Mr. 
Cocking accordingly let slip the catch which was to 
liberate him from the balloon. The parachute, for a 
few seconds, descended very rapidly, but still evenly, 
until suddenly the upper rim seemed to give way, 
and the whole apparatus collapsed (taking a form re- 
sembling an umbrella turned inside out, and nearly 
closed), and the machine descended with great 
rapidity, oscillating very much. When about two or 
three hundred feet from the ground, the basket be- 
came disengaged from the remnant of the para- 
chute, and Mr. Cocking was found in a field at Lee, 
literally dashed to pieces." The horrible story is 
told that an inhuman innkeeper in the neighbour- 
hood exhibited the maHgled body of the unfortunate 
Cocking to the public at a charge of one shilling ; 
the intervention of the police was necessary to stop 
so hideous an exhibition. 

During this time Green and his companion 
allowed themselves to be borne upwards in order to 
observe the effects of the furious bound resulting 
rom the sudden loss of a weight of something like five 
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hundredweight. The balloon shot rapidly upwards, 
plunging and rolling ; the two men crouched down in 
the car, and Green clung to the valve-line to allow 
the gas to escape. So rapidly were they borne aloft 
that the resistance of the air prevented the gas from 
escaping by the top, and it came rushing downwards 
from the lower aperture, and would have inevitably 
suffocated Green and his friend, had they net taken 
precautions beforehand. They had provided a large 
bag filled with air and fitted with tubes, and to these 
they applied their mouths, thus avoiding the inhala- 
tion of the deadly gas from the balloon. But even 
then the gas almost completely blinded them for 
some minutes, and when they came to themselves 
they found they were descending rapidly, having 
reached a height of 23,384 feet, and safely reached 
the earth near Maidstone. 
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' CHAPTEE XXIIL 

THE "GREAT NASSAU" BALLOON. 

We referred in the last chapter to the Nassau balloon, 
one of the most famous and one of the longest-lived 
balloons of which record has been kept. This 
balloon was built by Mr. Green upwards of forty years, 
ago, and we believe is still in working order, and quite 
recently was used for an ascent by the well-known 
Mr. CoxwelL We shall now tell how this balloon 
came by its name, Nassau. 

In the year 1836 Mr. Eobert HoUond, a gentle- 
man who took a great interest in ballooning, resolved 
to test at his own expense the practical utility of all 
the discoveries which up to that time had been made 
in the aeronautical art. For this purpose he ar- 
ranged for a journey of a length sufficient to answer 
the purpose in view, and obtained the services of 
Mr. Green to manage the balloon. With these was 
associated another gentleman, Mr. Monck Mason. 
The balloon to be used for the experiment belonged 
to the then proprietors of Vauxhall Gardens, and, as 
we have stated, had been constructed for them by • 
Mr. Green. It was pear-shaped, of the finest silk, 
spun, woven, and dyed expressly for the purpose, 
and in all respects as perfect as art and experience 



THE "GBEAT NASSAU" BALLOON. 159 

conld then make it. Its height was 60 feet, its 
breadth 50, and its capacity 85,000 cubic feet ; it 
oonld raise 4000 lbs. including its own weight. The 
car was of wicker-work, oval in shape, nine feet long, 
and four feet broad. It was provided with a seat at 
each end and a bench in the middle ; the bottom 
was fitted with a cushion, intended to be used as a 
bed in case of adverse circumstances. 

November 7 was fixed as the day of departure 
an this then extraordinary journey. Provisions and 
other comforts to last for a fortnight were stored in and 
around the car, and passports were obtained by the 
three passengers to all countries on the Continent of 
Europe. At half past one in the afternoon, all being 
ready, the balloon was let go, and in presence of an 
immense crowd collected outside the Gardens, rose 
gently under the influence of a moderate breeze 
which bore it speedily away to the south-east, over 
the cultivated plains of Kent. The weather was 
beautiful for the season, and only a few light clouds 
floated overhead, useful as indicating the various 
wiods of which the aeronauts might make use to 
direct their course. The Midway was crossed at 
twelve minutes to three, a few miles to the west 
of Rochester, and in an hour after Canterbury, with 
its lofty cathedral towers, was sighted. A letter 
addressed to the mayor, and attached to a parachute, 
was lowered, and was duly received, though others 
discharged at different parts of the voyage appear 
not to have reached their destination. A few 
minutes after passing Canterbury the aeronauts had 
their flrst view of the sea, brightening under the last 
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rays of the setting sun, and occupying the extreme 
verge of the horizon in the direction in which they 
were now rapidly advancing. For some time the balloon 
had gradually decreased its height, and the occupants 
of the car were delighted with the varied beauty of 
the country a few hundred feet below, all the festureiEi 
of which could be seen with a distinctness in marked 
contrast to the vagueness which prevails when 
viewed from a much greater height. The various 
objects, which seen from on high appeared like 
mimic representations of an ideal world, now gra- 
dually developed themselves and assumed the 
character and aspect of reality. The forests and 
parks, no longer an indefinite mass of something 
green, opened out, separating into individual trees ; 
the leaves and branches seeming almost within grasp 
as the balloon hurried over them. So the houses, 
roads, enclosures, canals and other features appeared 
in their true colours, while the living forms of nature, 
before invisible, gave life and expression to the 
whole. 

Their approach to the sea brought the balloon 
within the power of a current diflferent in direction 
from that with which it started ; it was now clearly 
tending towards the North, and thus threatened to 
carry the passengers right into the German Ocean, 
whereas they wanted to land as near to Paris as 
possible. By throwing out some of the ballast the 
balloon gradually rose until it again reached the 
current blowing to the south-west, which swept it 
majestically round the horizon, and in a few minutes 
placed it almost vertically over Dover Castle. At 
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twelve minutes to five the voyagers saw the first 
line of breakers beneath their feet, but quitted the 
land with a feeling of perfect confidence in their 
aerial crafty without the least sense of danger. Mr. 
Masony who afterwards published an account of the 
i voyage, describes the prospect which now lay below 
and around them as impressively grand. Behind 
them the white clifis of the English coast sparkled 
with many lights^ the sea below, and far away as the 
eyes could reach, ruffled with a slight breeze, was 
dotted with vessels, and glistened faintly as it rose 
and felL In the direction in which thev were 
going a dense barrier of clouds seemed to bar pro- 
• gress, like a solid wall fantastically surrounded with 
a gigantic representation of parapets and turrets, 
batteries and bastions, and other features of mural 
jfortifieation. Soon the aeronauts entered the limits 
of this dark mass, rendered darker by the silence and 
by the approach of night, and gloomier still as not a 
sound reached the ears of the voyagers. Scarcely, 
however, had they realised the novelty of their situa- 
tion when they saw the well-known lights of Calais 
and of the neighbouring shores glittering beneath 
them, and at the same time the barrier of clouds sud- 
denly terminated. It had taken about an hour to 
cross the Channel; it was now ten minutes to six, 
and their height was 8000 feet A suitable lamp 
which they had brought with them was lighted, 
and so hung as to avoid all risk of fire or explosion. 
Preparations were made to pass the night as com- 
fortably and safely as possible, and the central bench 
was spread with the varied provisions with which the 
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car had been stored. "With many a joke," says 
Mr. Mason, " touching the high flavour and exalted 
merits of our several viands, which, however agree- 
able under the circumstances, will not bear repeating 
here, we contrived to do ample justice to the good 
cheer. We also took the opportunity to prove the 
eflScacy of our newly-invented machine for heating 
cofiee, and found it answer the purpose fully as 
well as we expected." Unfortunately this last appa- 
ratus was accidentally dropped over the side of the 
car shortly after, and the three balloonists found the 
flame of the lamp a poor substitute. A drop of 
" something hot " would, we should think, be unusu- 
ally welcome in a cold November night at a height 
of several thousand feet above the earth. 

" The scene itself," Mr. Mason tells us, " was one 
which exceeds description. The whole plane of the 
earth's surface, for many and many a league around, 
as far and farther than the eye could distinctly em- 
brace, seemed absolutely teeming with the fires of a 
watchful population, and exhibited a starry spectacle 
below that almost rivalled in brilliancy the remoter 
lustre of the concave firmament above. Incessantly, 
during the earlier portion of the night, ere the 
vigilant inhabitants had finally retired to rest, large 
sources of light, signifying the presence of some 
more extensive community, would appear just loom- 
ing above the distant horizon, in the direction in 
which we were advancing, bearing at first no faint 
resemblance to the effect produced by some vast 
conflagration, when seen from such a distance as to 
preclude the minute investigation of details. By 
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degrees^ as we drew nigh, this confused mass of 
illamination would appear to increase in intensity, 
extending itself over a larger portion of the earth, 
and assuming a distincter form and a more imposing 
appearance, until at length, having attained a 
position from whence we could more immediately 
direct our view, it would gradually resolve itself into 
its parts, and shooting out into streets, or spreading 
into squares, present us with the most perfect model 
s of a town, diminished only in size, according to the 
elevation from which we happened at the time to 
observe it." The city of Liege especially attracted 
their attention and admiration, surrounded as it was 
on all sides with the blaze of innumerable fires pro- 
ceeding from its many iron-works, and which brought 
out with striking distinctness every street and square 
and public building. 

In this way the three aeronauts passed over 
Europe, occasionally astonishing the people below 
by hanging out a Bengal light and scattering over 
their heads a shower of sand. With the approach of 
midnight all signs of life departed from below, and 
nothing but darkness and silence reigned around, 
the stars only shining with redoubled lustre, ** like 
sparks of the whitest silver scattered upon the jetty 
dome around us. An unfathomable abyss of darkness 
visible seemed to encompass us on every side ; and 
as we looked forward into its black obscurity in the 
direction in which we were proceeding, we could 
scarcely avoid the impression that we were cleaving 
our way through an interminable mass of black 
marble in which we were imbedded, and which, solid 

M 2 
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a few inches before us, seemed to soften as we 
approached it, in order to admit us still farther within 
the precincts of its cold and dusky enclosure. Even 
the lights which at times we launched &om the car, 
instead of dispelling, only tended to augment the 
intensity of the surrounding darkness." 

The barometer in the meantime seemed to indicate 
a somewhat unsteady course on the part of the 
balloon, as if from some cause its distance above 
the surface were continually varying. The balloon 
seems, however, to have maintained a pretty constant 
distance above ground throughout, as was shown by 
the useful guide-rope, these apparent inequalities not 
being caused by the actual decrease in the altitude of 
the balloon, but by the inequalities of the surface of 
the earth itself. Sometimes the travellers would be 
sailing over a comparatively level plain, which by- 
and-by would give way to hills and mountains, their 
elevation above sea-level thus sometimes reaching 
12,000 feet, the extreme height attained throughout 
the journey. 

The cold during the night was extreme, as was 
shown by the freezing of all the liquors in the car. 
The voyagers now felt the want of their lost appa- 
ratus for heating coflFee, and after vainly trying to 
utilize the lamp, had to give up the use of the 
beverage altogether. Still they did not experience 
any unusual discomfort. 

As day dawned the varied features of the earth 
below began to appear, and the travellers were re- 
lieved to find that they still hovered over the solid 
ground. About six o'clock, being then about their 
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highest elevation, they got their first view of the 
morning sun, and the effect, as may be believed, 
b^gared description. The balloon, in the later part 
of the journey, oscillated considerably in its level, now 
bringing them into full view of the sun and again 
producing for them all the effects of sunset. They 
now bent their observations and thoughts to effect 
a safe descent; but although the features of the 
country below were distinctly visible, they had no 
idea over what part of Europe they were sailing. 
Their first attempt to land was in a small grassy vale 
embosomed among hills, but the force of the wind as 
they approached the earth nearly brought them to 
grief among the trees of a neighbouring wood. After 
a few manoeuvres, however, they succeeded in 
reaching mother earth in safety in a neighbouring 
valley. They were immediately surrounded by the 
astonished natives who informed them that they 
were two leagues from the town of Weilburg in the 
Duchy of Nassau. It was then about 7 o'clock, and 
thus they had travelled a distance of 500 miles in 
18 hours. The people manifested the greatest 
enthusiasm towards the three mysterious strangers, 
increased no doubt by a liberal distribution of brandy 
and of the cold provisions with which the car was 
so abundantly stocked. The balloon was taken into 
Weilburg, and the balloonists were lionized and feted 
as if they had been the heroes of a hundred battles. 
The ladies were especially attentive, and one of their 
number with all due ceremony bestowed upon the 
trusty balloon the name of " The Great Balloon of 
Nassau." After staying in Weilburg a few days, Mr. 
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j\Iason and Mr. Green took the balloon to Paris, 
while Mr. HoUond took the shortest road to Eng- 
land. 

Thus then did the "Great Nassau Balloon" come 
to get its name ; and although the journey did not 
contribute much to scientific ballooning, still we have 
thought it worth referring to at length as being in 
some respects the most interesting and remarkable 
balloon-voyage on record. 

Before returning to England, Green made a grand 
Anglo-French ascent at Paris. Gay-Lussac, then 
near the end of his career, went to breathe, for the 
last time, the air of the clouds, under the conduct 
of the great English aeronaut. There were also in 
the car a lady named Roscoe, and Lord Yarmouth, 
and the expedition ended fortunately in the neigh- 
bourhood of Vichy. On May 2, 1851, Green again 
crossed the Channel, in company with the Duke of 
Brunswick. To the end of the guide-rope, this time, 
were 'attached three floats, one above another, and 
by allowing one or more to dip in the water the 
height and speed of the balloon were ingeniously 
regulated. 

Very early in his career as a balloonist. Green 
escaped almost by a miracle from being dashed to 
the ground through the maliciousness of an indi- 
vidual, who, unfortunately, was never discovered. 
In an ascent from Cheltenham in 1823, by Messrs. 
Green and Griffiths, the balloon had only ascended 
a short distance when the ropes of the car gave way, 
and the latter would certainly have dropped to the 
ground had the two balloonists not had the preseooe 
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of mind to seize hold of the hoop to which the car 
was suspended. It was found that the ropes had been 
cut almost quite through, and gave way under the 
weight of the two men ; the car now being sus- 
pended by a mere tag. As the ballast fell out, the 
lightened balloon bounded aloft to the height of 
10,000 feet, with the two men clinging desperately 
to the hoop. Their position, moreover, had the effect 
of pulling the netting which held the globe away, 
and soon it began to snap at the places where it was 
tightest with reports like those of a pistol. The 
valve-string could not be reached, and therefore the 
two men had only to wait with what patience they 
could command until the leaking of the gas would 
cause the balloon to descend. When at length it 
did, the material of which it was made was pro- 
truding in greater and greater quantities out of the 
wide spaces left by the snapping of the meshes of 
the net. Had the balloon escaped from the netting, 
even at a f^w hundred feet from the earth, the fate 
of the anxious men would have been only too certain. 
The balloon did escape from the netting with a tre- 
mendous explosion, but fortunately not till it had 
reached within a few feet of the ground, and the two 
men, though greatly bruised and shaken, escaped 
with their lives. 

Mr. Green, according to Mr. Glaisher, may be said 
to have reduced ballooning to a routine ; he had, in 
his time, more experience in the management of 
balloons than any one else, and brought to bear 
upon the subject a great amount of skill and prac- 
tical knowledge. His ballooning career lasted 36 
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years, and during that time, as we have said, he made 
1,400 ascents, on an average 36 per year. He 
crossed the sea three times, and twice he fell into it. 

We visited Green at Aerial Villa, as he called the 
fine villa near London where he passed his last years. 
Aged more than fourscore, the veteran aeronaut had 
only one passion — his veteran balloon, the Nassau ; 
his eyes sparkled with pride as he unfolded the silk 
of that globe to which he owed fame and fortune. 

The celebrated Nassau balloon became the pro- 
perty of Mr. Coxwell in the year 1869, Mr. Green 
wishing his successor to have it before his death, 
which took place in 1870. Mr. Coxwell has com- 
pletely restored the silk, and varnished the stout 
old aerial wonder afresh. He ascended with it in 
the year 1873, to disprove the theory of a supposed 
regular and reliable eastern current, Mr. Coxwell 
proving that no such current can be relied upon. 
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CHAPTER XXIV. 

THE DEBUT OF EUGENE GODARD. 

The name of Godard is one intimately associated 
with modem ballooning; the family are born bal- 
loonists. The first to enter upon the aeronautical 
career was, we believe, M. Eugene Godard, \vho 
made his debut somewhere about the year 1848. 

As soon as he left school, and while yet almost a 
boy, his father apprenticed him to an architect ; he 
occupied his spare time in making paper balloons. 
It took him a year to construct a paper globe twelve 
feet in diameter, in honour of which the Municipal 
Council of Batignolle liberally voted him the sum 
of half-a-crown. 

Encouraged by his first successes, which he ob- 
tained by means of a chafing-dish, heated with spirits 
of wine, Godard proposed to the director of the Chateau 
des Fleurs to try an ascent with a large montgolfiere, 
but always of paper. This was the only material 
which the state of his finances would permit him to 
make use of. But the young rival of Pilatre had 
miscalculated his forces. Abashed by bis want of 
success, he quitted the scene of his failure, and 
betook himself to Lille, where he at length suc- 
ceeded in floating for the first time in the air. 

The proclamation of the second French Eepublic, 



168 ADYENTUBES IN THE MB. " 

years, and during that time, as we have said, he made 
1,400 ascents, on an average 38 per year. He 
crossed the sea three times, and twice he fell into it 

We visited Green at Aerial Villa, as he called the 
fine villa near London where he passed his last years. 
Aged more than fourscore, the veteran aeronaut had 
only one passion — his veteran balloon, the Nassau; 
his eyes sparkled with pride as he unfolded the silk 
of that globe to which he owed fame and fortune. 

The celebrated Nassau balloon became the pro- 
perty of Mr. Coxwell in the year 1869, Mr. Green 
wishing his successor to have it before his death, 
which took place in 1870. Mr. Coxwell has com- 
pletely restored the silk, and varnished the stoat 
old aerial wonder afresh. He ascended with it in 
the year 1873, to disprove the theory of a supposed 
regular and reliable eastern current, Mr. Coxwell 
proving that no such current can be relied upon. 
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IttOfitatic displays. It was at his Hippodrome that 
lb and Mme. Poitevin appeared sometimes in a 
iifeiiage and sometimes in a mythological costume. 
R was there that the herculean Thevenin, and lat- 
ihtly Jules Godard, ascended on a trapeze. Green 
Aide a very remarkable series of ascents from the 
Hq^podiome. Cheerful, active, intrepid, he intro- 
MMd into all his aeronautical operations an order 
tUid a method which no balloonist has surpassed. 
^jjWhether by chance oi on purpose. Green de- 
ii||Widcid the second time at almost a hundred yards 
the place of his first landing, in the neighbour- 
crf the College of Juilly. Headed by music the 
came to welcome the arrival of the celebrated 
ih balloonist. His balloon, the Continent, was 
in triumph on a car decorated with the colours 
iFUngland and France, 
Vhortly afterwards, Eugene Godard, not wishing 
Ql*1>e outdone, made an ascent in a splendid newly- 
Uflt balloon. In October 1850, the Ville de Paris 
it ou£ at four o'clock with a W.S.W. wind; which 
d it to the neighbourhood of Ostend. Godard 
•si ™ five companions, among whom was M. Julien 
WRaOj editor of the Moniteur TJniversel, reached 
\e earth before nightfall. M. Turgan warmly 
po^used the cause of balloons, and wrote a very 
^ ' twefltmg volume on the subject. Another voyager 
the Fflfe de Paris was seized with the contagion ; 
T was Louis Deschamps, the manager of the 
•°^Ppodrome. He determined to become an 
^^t, and prepared to undertake ascents on his 
accoimt, 
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in 1848 gave a lively impulse to ballooning in 
France. Eugene Godard took advantage of this to 
construct an immense montgolfiere, but the descent 
was unfortunate. Godard was associated with a 
flying man, and fell into the Scheldt. 

Another ascent was made, which terminated in 
the Seine, and had not some sailors fished him out, 
his career would have come to a premature end. 
Hardened by the dangers from which he had escaped, 
Godard went to Boulogne to make an ascent. The 
wind blew him out to sea, where the sailors once 
more rescued him from a catastrophe which appeared 
inevitable. 

Perhaps Godard might have been abandoned by 
this unusual good luck if his good star had not led 
him to Bordeaux, while Green was there making an 
ascent. The veteran was interested in the young 
balloonist, and gave him much wise advice in the 
construction of an air-balloon, which he named the 
Ville de Bordeaux, 

On May 4, 1850, Eugene Godard ascended from 
the Place de la Concorde, Paris, to celebrate the fete 
of the Kepublican Constitution. At that time the 
inflation of the balloon was a difficult process* It 
had to be dragged from the Courcelles gas-works, 
all along the avenue of the Champs Elysees, to reach 
the place from which the ascent was to be made. 
These operations were performed with so much 
ability that Arnaud, the active director of the old 
Hippodrome, immediately placed Eugene Godard at 
the head of his balloon service. 

Arnaud had considerable taste in the matter of 
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aerostatic displays. It was at his Hippodrome that 
M. and Mme. Poitevin appeared sometimes in a 
carriage and sometimes in a mythological costume. 
It was there that the herculean Thevenin, and lat- 
terly Jules Godard, ascended on a trapeze. Green 
made a very remarkable series of ascents from the 
Hippodrome. Cheerful, active, intrepid, he intro- 
duced into all his aeronautical operations an order 
and a method which no balloonist has surpassed. 

Whether by chance oi on purpose, Green de- 
scended the second time at almost a hundred yards 
from the place of his first landing, in the neighbour- 
hood of the College of Juilly. Headed by music the 
pupils came to welcome the arrival of the celebrated 
English balloonist. His balloon, the Continent, was 
borne in triumph on a car decorated with the colours 
of England and France, 

Shortly afterwards, Eugene Godard, not wishing 
to be outdone, made an ascent in a splendid newly- 
built balloon. In October 1850, the Ville de PariB 
set out at four o'clock with a W.S.W. wind; which 
led it to the neighbourhood of Ostend. Godard 
and his five companions, among whom was M. Julien 
Turgan, editor of the Moniteur Universel, reached 
the earth before nightfall. M. Turgan warmly 
espoused the cause of balloons, and wrote a very 
interesting volume on the subject. Another voyager 
in the VUle de Paris was seized with the contagion ; 
this was Louis Deschamps, the manager of the 
Paris Hippodrome. He determined to become an 
aeronaut, and prepared to undertake ascents on his 
own account. 
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The valve of a balloon is closed by two lids, which 
open inwards by means of a string passing down 
through the balloon and out at the lower orifice, in 
which the neck terminates. A flexible band of india- 
rubber, which crosses a bridge placed outside, retains 
the two lids firmly in their places. In order to make 
the lids more secure, balloonists fold the indiarubber 
band several times upon itself. Louis Descbamps, 
in preparing his balloon, forgot to isolate the various 
strands of his single band. Unfortunately, by a 
sudden movement, the band broke at one point. Im- 
mediately the lids fell inwards by their own weight, 
and the balloon was precipitated to the ground. 
Louis Deschamps might perhaps have escaped had 
he not encountered in his fall a pole, which broke 
his spine. He was carried home dead in his car. 

Godard made an ascent at Marseilles in the ViHe 
de Paris. In order to escape an undesirable bath 
in the Mediterranean, he quietly opened the valve. 
The people in the car were much bruised. Godard 
busied himself in attending to their injured limbs, 
and lost sight of his balloon. A great light caused 
him to look up ; a smoker had set fire to the gas, and 
the ViUe de Paris became a victim to the flames. 



( 173 ) 



CHAPTER XXV. 

abban's ascents. 

M. Abbak, bom at Lyons about 1820, brought him- 
self into notice while yet a young man, by an 
adventurous ascent, executed with all the coolness 
of an experienced balloonist. During the night he 
bravely crossed the Alps, that gigantic obstacle 
which even the most daring aeronauts avoid with 
unspeakable fear. All alone, in a frail wicker 
basket, he allowed himself to be impelled by the 
gtorm which raged when he set off, into the midst 
of peaks which human foot had never trod. The 
JEmtastic light of the moon spread a silver veil over 
the scene, and cast gigantic shadows from the lofty 
mountams. A cloud of floating snow threatened to 
precipitate the balloon into the enormous crevasses 
of the Mer de Glace. In the midst of liis terrible 
situation a curious idea crossed the brain of this 
man, who ran the risk of being crushed among the 
glaciers. He threw out a bottle in order that a 
fragile waif, falling among the snows, might serve 
as a witness to future centuries that a French aero- 
naut had crossed there. 

When daylight dawned, a splendid spectacle was 
revealed to the aerial voyager, who, struggling all 
night against the fearful cold, had thrown out grain 
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by grain the ballast which was his salvation, and 
had thus cleared all the peaks, against which the 
ceaseless storm threatened to dash him. When 
viewed from below the various branches of the 
Alpine chain appear a mass of confusion, but looked 
at from above tlieir summits are seen to be arrsmged 
in harmonious and regular lines. Arban, half 
stupified, contemplated the harmony of these won- 
derful crests, which as one great whole lay spread 
out at his feet. 

When morning had lit up the plains of Piedmont, 
he descended to the earth. His descent took place 
at the village of Pionforte, about four miles from 
Turin, to which city he was borne by the enthusiastic 
peasants, and where, in the evening, he received an 
ovation at the theatre. 

Arban was at Trieste a few months later, Sep- 
tember 8th, 1846. Wearied with waiting till a 
storm subsided, he decided to set out in spite of the 
elements. Unfortunately he had forgot to attend to 
the gas, and when he wished to ascend he perceived 
that his ear could not be raised. He detached it, 
and, before any one had time to guess his design, he 
shot upwards into space, and was borne in the direc- 
tion of the Adriatic. He was seen standing upon 
the hoop, saluting the crowd with one hand and 
holding on to the cords of the balloon with the 
other. Soon, however, he disappeared, and a thou- 
sand boats set out to rescue him, but returned sadly 
in the evening one after another. No one could see, 
even in the clouds, any trace of the audacious 
balloonist. 
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Arban gradually approached nearer and nearer to 
the waves, and ended by being dragged through 
them ; for although his balloon had become too 
weak to carry him in the air, it was still able to tow 
him. He wandered over the surface of the sea, now 
engulfed in the waves, and now bounding over 
them with an irresistible spring. His constantly 
wet and often frozen limbs, grew quite stiff. In 
spite of his indomitable resolution and great bodily 
vigour, Arban could hardly have held on much 
longer, for night had come on, and the cold of the 
atmosphere was added to the icy coldness of the sea. 
But the shipwrecked balloonist, whose eyes could 
scarcely keep open, heard at last the welcome sound 
of oars and voices. Some sailors who were coming 
from the Italian coast had perceived a phantom 
floating above the crest of the waves ; they made all 
haste to poor Arban, took him into their vessel, and 
saved his Hfe. 

Some years later Arban was at Barcelona with 
his wife, who shared his aeronautical adventures. 
As the wind blew seawards Arban did not wish 
to expose to danger a life dearer to him than 
his own ; he declared that the ascent would not 
take place. Unfortunately the crowd murmured 
loudly at being balked of the expected spectacle, all 
the more enjoyable on account of the element of 
danger. Arban resolved to set out alone. He set 
off suddenly as at Trieste, and soon his car, which 
this time was in its place, was only a point in space. 
For a long time the Spanish people refused to 
believe in the death of the heroic man. The rumour 
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spread that he had succeeded in crossing the Medi- 
terranean, but that he had descended in MarocoPi 
where the Arabs had reduced him to slavery. The 
French Govemment did not make any attempt to 
discover the truth of this report ; it was only one 
aeronaut the less. Doubtless, however, Arban's 
career came to an end in the depths of the Mediter- 
ranean. 



( 177 ) 



CHAPTER XXVL 

CATASTROPHES AND CATASTROPHES. 

Scarcely had the details of the catastrophe to Arban 
become known, than Merle was suffocated by gas on 
the route from Troyes to Chalons-sur-ilarne. As 
the latter town had no gasworks capable of inflating 
the balloon, Merle had it filled at Troyes and trans- 
ported by peasants. Following the example of 
Captain Coutelle, Merle remained in the car with 
his assistant, who was very short and, moreover, 
humpbacked. A squall of wind snatched the balloon 
from the hands of those who were dragging it, when 
it rose, expanded, and the gas rushed out. Merle 
was caught by the current of gas, but the diminutive 
assistant, whose stature kept him at a distance from 
the appendix, escaped suffocation. He saw, however, 
that his companion was sinking, and tried to restore 
him, but in vain.^ He, who had never been in a 
balloon before, found himself face to face with a 
corpse in the midst of darkness, driven by a furious 
wind. It was only when he heard a cock crow that he 
decided to descend, and succeeded admirably. Louis 
Aubert (such was the dwarf's name) did not receive 
a single scratch, and the Majestueux reached the 
earth uninjured, bearing its funereal burden. 

N 
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About the same time (1865) Mr. ChamberSy jniL, 
ascended with Mr. Coxwell's balloon from Notting* 
ham, but, contrary to instructions, he allowed the 
balloon to rise with great ascensional force without 
opening the upper valve to admit of the escape of 
gas, which consequently rushed out of the neck, and 
is supposed to have partially suffocated ChamberSy 
as he clutched the valve line eventually and tamed 
it round his wrist. This was a dangerous thing to 
do, as it kept the valve open, and hence the balloon 
came down with great rapidity, and Chambers was 
killed. 

A common error is to trust to the parachute as a 
means of escape from a perilous aerial situation. A 
young Frenchman named Ledet, making an ascent 
from St. Petersburg in the month of August 1847, fell 
a victim to this mistake. Finding himself above Lake 
Ladoga, near St. Petersburg, he attempted to effect 
a descent, but the parachute would not open. The 
balloon was fished up by some sailors who saw it fall 
with rapidity, but they could discover neither the 
remains of the parachute nor the body of the unfor- 
tunate Frenchman. The young sister of Ledet, who 
was present at the ascent, was so affected when she 
heard of the catastrophe, that she died next day. 
The father, who was established at St. Petersbuig, 
soon followed his two children. Of all that family 
there only remained, a month after the fatal ascent, 
the old mother of Ledet, who retired to Mficon, her 
native town, where she lived some time stricken by 
inconsolable grief. 

On September 15, 1851,ihe aeronaut Tardini made 
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an ascent at Copenhagen. He was accompanied by 
his son, a child eleven years of age, and by an actress 
who had requested to be allowed to share the adven- 
ture. The immense crowd which covered the shore 
saw with delight the balloon take the direction of 
the little island of Anak, which, lying in the Sound, 
is joined to Copenhagen by a bridge. An upper 
current soon seized the balloon and drove it rapidly 
in the direction of the Baltic. Tardini had attached 
to his balloon a sort of boat which he hoped to launch 
on the sea if he found himself in danger. The in- 
habitants of Anak saw with terror Tardini prepare to 
cut the cords which held his car, his purpose being 
to set it afloat. But the woman and child, forgetting 
to hold on, the car was emptied, and the balloon shot 
into space^ carrying Tardini clinging to the cords 
which he had not yet cut. The two victims wlio had 
the good fortune to let go, were saved by boats, but 
Tardini was never found again. 

We could cite many other catastrophes: Plana, 
who was suffocated with gas at Rome ; a pupil of 
Gk)dard, Perez, drowned in the Antilles Sea when 
making an ascent at Havanna ; and Emma Verdier, 
an innocent victim, sent up by a culpable hand in 
a montgolfiere. The poor girl, clad in white and 
adorned as for a bridal, fell in a forest near Mont- 
de-Marsan, where her lifeless body was found in 
the car. 
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CHAPTER XXVn. 

SCIENTIFIC ASCENTS AT THE PAKIS OBSERVATOBY. 

M. Barral, Lecturer on Chemistry at the Paris 
Polytechnic School, and M. Bixio, editor of an 
agricultural journal, conceived the project of ascend- 
ing in a balloon for the purpose of studying, by 
means of the most improved physical instruments, a 
multitude of atmospherical phenomena. M. Arago, 
the celebrated astronomer, who had invented an 
apparatus which bears his name, approved of these 
experiments in an economical fashion, by authorizing 
the ascent to be made from the garden of the Paris 
Observatory. The casks for the manufacture of the 
hydrogen, at the expense of the intending aeronauts, 
were arranged in the Observatory Gardens. 

The first ascent was made with unexpected sudden- 
ness and rapidity on June 29, 1850, at twenty-seven 
minutes past ten in the morning. It terminated an 
hour after in a vineyard in the commune of Damp- 
mart, near Lagny. The day was a rough one, and 
tlie balloon having been badly inflated, and the neck 
awkwardly suspended near the car, the two aeronauts 
found themselves entangled in the material which 
no vered them like an immense hood. If M. Barral had 
not forn the material in making desperate efiforts to 
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open the valve, the balloon would have burst, and the 
two experimenters would have perished. A current 
of foul gas caused violent vomiting, and incapacitated 
the two friends from throwing out ballast in order to 
break the descent. They reached the ground without 
even having had time to let go their anchor, and, of 
course, were unable to make any observations or 
experiments. 

The second ascent took place on July 25, at 4 p.m., 
and the descent at half-past five, in the arrondissement 
of Coulommiers, about thirty miles from Paris. In 
order to avoid all disputes as to the height attained, 
MM. Barral and Bixio took with them registering 
barometers and thermometers. The ascent was re- 
markable on account of the extreme cold met with. 
At about 20,000 feet the temperature was 15° Fah- 
renheit, the balloon being enveloped in cloud ; but 
on emerging from the cloud, at 23,000 feet, the 
temperature sunk to — 38^ F., or 70° of frost ; no less 
than 53° below that experienced by Gay-Lussac at 
the same elevation. 

Barral and Bixio enriched aerial physics with a new 
and unexpected fact, for they saw dancing around their 
C5ar a cloud formed of fine needles of ice, which was 
in fact the kind of fleecy cloud known as cirrus. In 
the height of summer it took them less than an hour 
to find, above Paris, the fine snow which indicates an 
ultra-polar temperature. These thousands of parti- 
cles, 80 beautifully sculptured, radiate from a distance 
the cold of the impenetrable zones where they are 
formed. When the mysterious forces which sustain 
them cease to act upon them, down they come to 
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the surface of the earth in the shape of torrents of 
rain, causing destructive inundations. 

The French Academy do not seem to have paid 
due attention to the results of the ascent of MM. 
Barral and Bixio, and further ascents were not en- 
couraged. The Academy of Dijon in vain requested 
assistance to repeat the experiment of Guyton de 
Morveau. One of the chief errors, in fact, of oflScial 
savants is the belief that there does not exist any 
aerial science, that the most insignificant physicist 
is able to conduct a balloon. As to balloonists who 
have made a practice of ascending, they seem to be 
classed in the same category with omnibus conductors. 
This treatment appears to us signally unjust, for 
whatever may be thought of the scientific utility of 
ballooning, it requires no little scientific knowledge, 
not to mention trained skill, to conduct a balloon 
ascent efficiently. If balloons had been invented in 
the time of the witty Dean Swift, he might have 
been able to add to his ^ Gulliver's Travels ' a most 
interesting chapter on the Academicians of Laputa. 
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CHAPTER XXVIII. 

THE EXPERIMENTS OP M. HENBY GIFFARD. 

M. Hekry Gifpard, who has acquired a special 
position in connection with aeronautics, was born at 
Paris in 1825, and studied at the Bourbon College. 
He belongs to the generation that saw the birth of 
railways at Paris, which took place just as he reached 
the age of reason. Thus the steam-locomotive, to 
which he has made the important addition known as 
6i£EiGud's Injector, has always exercised an invincible 
attraction over his mind. Attached as a designer to 
the offices of the Saint-Germain and Versailles Eail- 
way, he loved, when his work was done, to mount 
upon the engines. The whistle was music to him, 
and he delighted to feel the wind in his face on a 
train running at full speed. He seems to have got 
tired, however, of this sensation, and became am- 
bitious of experiencing that of the traveller in the 
air. 

We may say that M. Giffard is the first inventor 
of a system of balloon direction who has understood 
the difficulty of the problem to be solved, and who 
has applied scientifically to his apparatus all the 
principles of physics and mechanics with which his 
education and pursuits have familiarised him. He 
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felt that fancy ought to be rigidly banished from 
aerial constructions, that the form of every bit of 
tackle, the weight of the envelope and its resistance 
ought to be calculated as rigorously as if he had to 
do with a sheet of iron intended for the construction 
of an engine-boiler. 

Before making his experiments, M. Giffard, like 
a genuine engineer, began by familiarising himself 
with the aerial medium, and made not less than ten 
ascents at the Paris Hippodrome, at first along with 
M. Eugene Godard. Sometimes he set out alone, to 
the great displeasure of the professional ballooniBt8| 
who played him more than one trick. One day, 
when he wished to open the valve, he found the lids 
had been nailed. Happily the wind was light, and 
no accident occurred when the balloon, exhausted by 
the escape of gas, reached the earth. 

It was on September 24, 1852, in presence of a 
numerous public, that M. Giffard ascended in a steam 
balloon about 140 feet long, 40 feet broad, and 
88,292 cubic feet in capacity. The machine, with its 
water and its coke for fuel, weighed in all less than 
4 cwt. The engine had a force of three-horse power, 
and moved, at the rate of 110 revolutions per minute, 
a screw of three blades 10 feet in diameter. 

As the inventor thought the experiment too dan- 
gerous to risk the life of another, he determined to 
ascend alone, and thus was enabled to take with him 
a larger quantity of coke and water. Thusf, then, 
sitting in his machine with imperturbable coolness, 
Giffard struggled against a wind so violent that a 
steamer would have fled before the storm. The 
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t -Bcsrew in turning produced a deep sound, and the 
^ material of the balloon swelled out under the effort. 
.The cords attached to the balloon inclined to one 
flidey and the aerostat itself veered round each time 
that the aeronaut moved his rudder. 

Enthusiastic at this attempt, the value of which 
increased by the memories of Pilatre and Zam- 
i, M. Emile de Girardin, who was present at 
the ascent, published next day in the Presse an 
article urging the Government to advance a million 
jg^ francs for the purpose of speedily solving the problem 
p. of aerial navigation. In vain, however ; though had 
r .the future been foreseen, France might have felt it to 
be her interest to carry balloons to the greatest per- 
fection possible. As M. Giffard did not return to 
the spot from which he started, the experiment was 
considered a failure. This memorable ascent ended 
at Trappes, where M. Giffard, owing to the darkness, 
vas obliged to land. 

M. Giffard had a contract with M. Amaud for 
fc'^^elve experiments which promised advantageous 
refiults. But the days were getting shorter, and the 
gs^ company feared they would not be able to supply 
both the Hippodrome and their regular customers ; 
thus the experiments so well begun had to be 
dx'opped. 

As we have already said, we owe to M. Giffard a 

ittagTuficent invention — the Injector; an invention 

vfhich will perpetuate his name, and wliich has 

hnoug-ht him a fortune of several million francs. 

-^Ajojrl>ed in completing this invention, and in a 

^^fc-i ttade of researches of various kinds, it was only 



186 ADTXNTUBEB IK THE AIR. 

after several years he was able to resome his aenh 
nautical studies. 

The great obstacle which pctralyzes the develif- 
ment of these rational attempts is that, piopeil] 
speakings there is no aerial industry. We ni] 
admit, in fact, that directable balloons might com 
pete in speed, without difficulty, with trans-AtlBixtk 
steamers or railways, but what incredible difficnhiei 
would it be necessary to overcome in order to obtaii 
that measure of regularity without which the canyiil 
trade is a chimera ? But even if this obstacle W8R 
overcome, it is very doubtful if the timid public oooU 
ever be induced to renounce railways and steamea 
for an aerial conveyance. 

Meantime, he who will discover a means of a* 
ploring the air as easily as is now the case with tk 
depths of the sea, will alone give to aerial nagivatia 
the practical — shall we say commercial ? — charactfli 
which it still wants, notwithstanding the resoltB d 
the aerial post during the siege of Paris. It is thii 
new service which M. Gifiard has sought to reodtf 
to aerial navigation since the Paris Exhibition d 
1867. 
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CHAPTEE XXIX. 

SCIENTIFIC ASCENTS IN ENGLAND. 

The experiments of MM. Barral and Bixio seem to 
have re-awakened an interest in scientific ballooning 
in England. Some time after, three ascents were 
made by Mr. Rush, in company with Mr. Green. 
These expeditions excited a lively interest, partly, 
no doubt, on account of the dangers which the 
balloonists ran. The last descent was made involun- 
tarily in the sea, like that of General Money. 

The British Association for the Advancement of 
Science now took the matter up, and, under the 
auspices of that body, Mr. John Welsh, of the Kew 
Meteorological Observatory, made four ascents in 
1852. These ascents were made in the Great Nassau 
balloon in company with the veteran, Mr. Green. 
The object of the ascents was to investigate such 
meteorological and physical phenomena as require 
the presence of an observer at a great height in the 
atmosphere. The ascents were made from Vaux- 
hall Gardens, the charge for admission to the public 
helping to defray the expense of the experiments. 
Although Mr. Welsh did not quite reach the height 
attained by MM. Barral and Bixio, his numerous and 
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carefully-arranged observations are most interesting, 
and exceedingly instructive. The four ascents were 
made respectively on August 17, August 26, October 
31, and November 10, when the respective heights 
of 19,510, 19,100, 12,640, and 22,930 feet were 
attained. Various scientific instruments for obser- 
vation were taken up, and the lowest temperatures 
met with in the four ascents were respectively 8° '7 
(19,380 feet), 12°'4 (18,370 feet), 16°-4 (12,640 
feet), and - 10° • 5 or 43° of frost (22,370 feet). The 
decline of temperature during the ascent was very 
regular, and, with some modification, confirmed pre- 
vious observations that a decrease of 1° takes place 
for every increase in height of 300 feet. 

The illness and death of Mr. Welsh paralysed 
scientific ballooning in England for some years. 
But in 1858 the subject was again brought before 
the British Association, and it was decided that some 
ascents for scientific purposes should be made, a 
committee to organise the ascents being appointed. 
The first ascent was to take place on August 15, 
1859, from Wolverhampton, which was chosen on 
account of its being nearly in the centre of England, 
equi-distant from both coasts. The ascent was to be 
made in the well-known Nassau balloon, with Mr. 
Green as aeronaut, and two young men, instructed 
by Mr. James Glaisher, of Greenwich Observatory, 
as observers. The state of the wind compelled the 
ascent to be postponed to the 16th August, but again 
the wind rose after several thousands of feet of gas 
had been filled in, and the balloon was quite wrecked 
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Mr. Glaisher pays a merited tribute to Mr. Green, 
who was not at all to blame for the failure of this 
trialy and who was anxiously desirous to see balloon- 
ing placed on a thoroughly scientific footing in 
England. 

Another balloon was obtained, the Boyal Cremome, 
of nearly 30,000 feet capacity, and with Mr. Creswick, 
of the Greenwich Observatory, in it, ascended from 
Wolverhampton. Little more than a mile was 
reached, however, when the balloon, a very old one, 
descended "from sheer inanition," and was found 
indeed to be full of small holes. This brought the 
experiments to a close in the meantime, and it was 
finally arranged that a new balloon should be con- 
structed by Mr. Henry Coxwell, a name universally 
known in connection with balloon ascents, owing 
to extensive experience in England and on the 
Continent. 

One of the most active spirits in connection with 
these proposed scientific ascents was Mr. James 
Glaisher, probably the most thoroughly scientific 
aeronaut that the world has produced. The sole pur- 
pose of Mr. Glaisher's ascents was to obtain scientific 
observations. He speaks thus of himself: — 

"A taste for these studies was first developed 
during my residence in Ireland, in the years 1829 
and 1830. In these years I was often enveloped in 
fog for entire weeks, first on the Mountain Bencor, 
in Galway, and afterwards upon the summit of the 
Keeper Mountain, near Limerick. At this time I 
was engaged on the principal triangulation of the 
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Trigonometrical Survey of Ireland^ and in the p6^ 
formance of my duty I was often oompeUed to 
remain, sometimes for long periods, above, or eih 
veloped in cloud. I was thus led to study the 
colours of the sky, the delicate tints of the dtoadfli 
the motion of opaque masses, the forms of the ctyBtals 
of snow. On leaving the Survey, and entering the 
Observatory of Cambridge, and afterwards that of 
Greenwich, my taste did not change. Often between 
astronomical observations I have watched with g^reat 
interest the forms of the clouds, and often, when a 
barrier of cloud has suddenly concealed the stais 
from view, I have wished to know the cause of their 
rapid formation, and the processes in action around 
them." 

Mr. Glaisher has made twenty-eight ascents in all, 
chiefly in Mr. Coxweirs balloons, the two men being 
evidently well adapted to work together. 

The balloon constructed under the superintendence 
of Mr. Coxwell was made, not of silk, but of Ameri- 
can cloth, being a very strong material. Its capacity 
exceeded that of the Great Nassau balloon, being 
90,000 cubic feet, and it is stated to have cost £500. 
The first ascent by Messrs. Glaisher and Gozwelli 
under the auspices of the British Association, was 
arranged for the end of June, 1862, to take place at 
Wolverhampton; but after the balloon had been 
nearly filled, it was so knocked about by a strong 
wind that it split, and the ascent was postponed. 
The necessary repairs having been made, the balloan 
was again filled with a specially-prepared gas, and 
ready for the ascent on July 17. Notwithstanding 
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the stormy state of the weather, Messrs. Glaisher and 
Goxwell resolved to go up, and the earth was left at 
about 20 minutes to 10 a.m. The greatest height 
reached was 26,177 feet — nearly five miles — though 
it was only on reaching a height of 10,000 feet that 
Mr. Glaisher managed to have his numerous instru- 
ments arranged on the specially-prepared table, so 
Yiolent was the storm. Mr. Glaisher had taken great 
pains beforehand to train himself to make observations 
in a narrow space, but he tells us that it was only 
I after frequent actual experience that he learned 
eflSdently to manage his apparatus. Probably more 
has been learned about the conditions of the upper 
atmosphere from Mr. Glaisher's observations than 
from those of all other balloonists put together. 

In this first ascent the aeronauts got far above all 
clouds^ and witnessed some magnificent views, the 
sky afiove being of an intense prussian-blue. At 
12,709 feet a band of music was heard. 

The temperatures observed during this first ascent 
were rather peculiar. At starting, Mr. Glaisher tells 
US in his * Travels in the Air,* it was 59°, at 4000 
feet it was 45°, at 10,000, 26°, at which it continued 
to 13,000 feet. The two men had by this time put 
on additional clothing, expecting, with some justice, 
that they would soon get into an icy-cold region. But 
at a height -of 15,500 feet, the temperature had risen 
to 31**, and continued to rise till the height of 19,500 
feet was reached, when it was observed to be 42°. 
They had both thrown ofif their extra clothing, but 
no doubt repented having done so, for within two 
minutes, and after having descended somewhat, the 
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temperature began rapidly to decrease, and in twenty- 
six minutes it sank to 16% allowing 16° of frost. At 
21,792 feet, Mr. Glaisher experienced a feeling ana- 
logous to sea-sickness, though the motion of the 
was quite smooth. 




1 



The descent began a little after 11 a.m., part of it 
being very rapid — nearly 4,000 feet in one minnte 
having been made. Tiiey passed through a dense 
cloud nearly 8,000 feet in thickness, and the balloon 
got 80 weighted with moisture that it cume to die 
ground with considerable force at Langham, near 
Oakham, in Eutlamlshire. 

Mr. Glaisher's arrangements for tiiking observations 



SCEENTIFIO ASCENTS IN ENGLAND. 193 

were very carefully made. He had a specially-pre- 
pared table fitted into the car, on and attached to 
which were about thirty different instruments, all so 
placed as to be easily made use of. There were a 
variety of thermometers and barometers, a hydro- 
meter or moisture-measurer, a compass, chronometer, 
magnet, opera-glass, spectroscope, a Davy safety-lamp 
(for night accents), and a variety of other appa- 
ratus. In order to avoid breakage by the shock when 
approaching the earth, the instruments were bundled 
into a basket anyhow, in layers, with a number of 
soft cushions between each layer. 

Mr^^Glaisher made nine ascents from various places, 
in 1862, with Mr. Cox well — some of them from the 
Crystal Palace. He did not always go up in special 
balloons; but frequently took advantage, as an ordi- 
nary passenger, of public ascents from the Crystal 
Palace or elsewhere. Probably the most remarkable 
balloon ascent ever made was by Messrs. Glaisher 
and Coxwell from Wolverhampton on September 5, 
1862. It was intended in this ascent to reach as 
great a height as possible, and the purpose was 
Buccessfully carried out. The balloon left the earth 
at three minutes past 1 p.m., when the temperature 
of the air was 59°, and in thirty-seven minutes 
a height of four miles was reached, when the tem- 
perature was found to be 8^. In another ten minutes 
they reached the height of five miles, with a tempe- 
rature of minus 2° — i. e. 34° of frost. Mr. Coxwell 
had been breathing with difficulty for some time, 
though Mr. Glaisher had felt no inconvenience. On 
ascending higher, however, the latter began to find a 

o 
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difiSculty in seeing clearly, and shortly could not read 
any of the fine divisions of his instruments. We 
must allow him to tell the rest himself in his Dim 
simple, but graphic, words : — 

"I asked Mr. Coxwell to help me to read the 
instruments. In consequence, however, of the rota-' 
tary motion of the balloon, which had continiied 
without ceasing since leaving the earth, the valve- 
line had become entangled, and he had to leave the 
car and mount into the ring, to re-adjnst it. I then 
looked at the barometer, and found its reading to be 
9|in., still decreasing fast, implying a height ex- 
ceeding 29,000 feet. Shortly after I laid my aim 
upon the table, possessed of its full vigour, but OB 
being desirous of using it I found it powerless — ^it 
must have lost its power momentarily ; trying to move 
the other arm, I found it powerless also. Then I 
tried to shake myself, and succeeded, but I seemed 
to have no limbs. In looking at the barometer, my 
head fell over my left shoulder; I straggled and 
shook my body again, but could not move my arms. 
Getting my head upright for an instant only, it fell 
on my right shoulder, then I fell backwards, my 
back resting against the side of the car, and my head 
on its edge. In this position my eyes were directed 
to Mr. Coxwell in the ring. When I shook my body 
I seemed to have full power over the muscles -of the 
back, and considerably so over those of the neck, 
but none over either my arms or my legs. As in the 
case of the arms, so all muscular power was lost in 
an instant from my back and neck. I dimly saw 
Mr. Coxwell, and endeavoured to speak, but could 
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not. In an instant, intense darkness overcame me, 
80 that the optic nerve lost power suddenly ; but I 
'was still conscious, with as active a brain as at the 
present moment whilst writing this. I thought I 
had been seized with asphyxia, and believed I should 
experience nothing more, as death would corae unless 
we speedily descended. Other thoughts were enter- 
ing my mind, when I suddenly became unconscious 
as on going to sleep. I cannot tell anything of the 
sense of bearing, as no sound reaches the ear to 
break the perfect stillness and silence of the regions 
between six and seven miles above the earth. My 
last observation was made at Ih. 54m. — above 29,000 
feet. I suppose two or three minutes to liave elapsed 
between my eyes becoming insensible to seeing fine 
dlTisions and Ih. 54m., and then two or three minutes 
more to have passed till I was insensible, which, I 
think, therefore, took place about Ih. 56m. or 57m. 

** Whilst powerless, I heard the words * tempera- 
ture ' and * observation,' and I knew Mr. Coxwell was 
in the car, speaking to and endeavouring to rouse me 
— ^therefore consciousness and hearing had returned. 
I then heard him speak more emphatically, but could 
not see, speak, or move. I heard him again say, 
*Do try; now do.' Then the instruments became 
dimly visible, then Mr. Coxwell, and very shortly I 
saw clearly. Next I arose in my seat and looked 
around as though w^aking from sleep, though not 
refreshed, and said to Mr. Coxwell: *I have been 
insensible.' He said, 'You have, and I too, very 
nearly.' I then drew up my legs, which had been 
extended, and took a pencil in my hand to begin 

2 
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observations. Mr, Coxwell told me lie had lost the 
use of Lis hands, which were black, and I poiued 
brandy over them/' 

Mr. Glaisher calculates that he was insensible for 
seven minutes ; returning consciousness came at 4 
minutes past 2 p.m., and he recommenced his observa- 
tions three minutes later. One cannot but admire his 
self-denying devotion to duty ; all his thoughtSyeren 
in his then extremely critical position, being devoted 
to the obtaining observations that would be of value 
to science. 

Mr. Glaisher proceeds : — " Mr. Coxwell told me 
tliat while in the ring he felt piercingly cold, that 
hoar frost was all round the neck of the balloon, and 
that on attempting to leave the ring he found his 
hands frozen. He had, therefore, to place his. arms 
on the ring, and drop down. When he saw me he 
thought for a moment that I had lain back to rest 
myself, and he spoke to me without eliciting a reply. 
He then noticed that my legs projected, and my anna 
hung down by my side, and saw that my conntenanoa 
was serene and placid, without the earnestness and 
anxiety he had observed before going into the ring: 
then it struck him that I was insensible. He wisfied- 
to approach me, but could not; and when he £bB 
insensibility coming over him too, he became azudooB 
to open the valve. But in consequence of haying 
lost the use of his hands, he could not do tUa; 
ultimately he succeeded by seizing the cord with hb 
teeth, and dipping his head two or three timea^ until 
the balloon took a decided turn downwards." 

Happily no inconvenience followed this stnogB 
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experience ; and after the descent, which took place 
about seven miles from Ludlow, Mr. Glaisher was 
able to walk to that town. From very careful obser- 
vation and calculation, Mr. Glaisher concludes that 
they must have reached the extraordinary height of 
37,000 feet, or upwards of seven miles — two miles 
higher than the highest mountain in the world, and 
that within the brief space of one hour. 

In an ascent from the Crystal Palace on April 18, 
1863, the same two aeronauts had a very narrow 
escape. The wind in the upper air was blowing 
very strongly towards the south, and an involuntary 
start was made at 17 minutes past 1 p.m., the 
retaining rope having broken. Tlie balloon rapidly 
ascended, and was driven as rapidly onwards towards 
the south. In thirteen minutes they reached a height 
of 10,000 feet, and 24,000 feet was reached in one 
hour thirteen minutes after starting. It was then 
thought advisable to descend in order to see where- 
abouts the balloon was. The descent was very rapid, 
14,000 feet having been made in ten minutes. When 
the balloon descended so far, it got out of the clouds, 
and Mr. Coxwell, looking over the side of the car, 
exclaimed, ** What's that ? " " That " was no other 
than Beachy Head, and the two balloonists were 
almost directly above the sea. Mr. Coxwell exclaimed, 
•* There's not a moment to spare ; we must save the 
land at all risks. Leave the instruments." Both 
of them hung on to the rope of the valve with such 
strength that it not only opened wide the lids, but 
made a great rent in the material of the balloon. 
The latter descended almost perpendicularly; the 
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earth seemed to be rushing up to meet it; and the 
car came in contact with the earth with such a shock 
that most of tlie instruments were shattered, thongh 
the aeronauts' lives were sayed. The descent of 
10,000 feet took only four minutes. A few minutes 
more and the balloon would haye struck the sea.- 

An ascent from Wolverton on June 26, 1863, Mr. 
Glaisher ranks among the most extraordinary of his 
series. The balloon reached a height of 24,000 feet; 
the weather was stormy on starting, and a cloud was 
entered at 4000 feet. As usual in balloon ascents, it 
was expected that the region of clouds would quickly 
be passed and bright sunshine and a deep bine sky 
be met with. But scarcely a glimpse of the sun was 
obtained during the whole ascent, and the clouds 
were never got rid of during the whole 24,000 feet^ 
when shortness of ballast compelled Mr. Goxwell to 
descend. The clouds were of very various kinds, and 
rain and snow were both encountered during the 
descent. Perhaps the cloudy state of the atmo- 
sphere will account for the fact that at a height of 
four miles the sound of a passing train was heard. 

On October 2, 1865, Mr. Glaisher made an ascent 
from Woolwich Arsenal at 20 past 6 P.M., three 
quarters of an hour after the sun had set. On 
this occasion he found that the temperature^ in- 
stead of decreasing with the height, as is the case 
during the day time, increased ; " on every occasion,* 
he states ^^ the highest temperature was met with at 
the highest point." Such was the case also with the 
humidity of the air, apparently indicating that ih0 
moisture in the air had fallen towards the earth. 
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In connection with this ascent Mr. Glaisher gives 
a graphic description of the appearance of London 
by night as seen from a balloon : — 

** At the earlier part of this ascent I was wholly 
occupied with the instruments, and when at tlie 
height of about 1000 feet the view wliich suddenly 
opened far exceeds description. Almost imme- 
diately under, but a little to the south-east, was 
Woolwich; north was Blackwall; south, Greenwich 
and Deptford ; and west, as far as the eye could 
reach, was London — the whole forming a starry 
spectacle of such brilliancy as far to exceed anything 
I ever saw. When I have been at this elevation in 
the evening, at a distance from London, it has had 
the appearance of a vast conflagration, but on this 
night the air was so clear and free from haze that 
each and every light was distinct, and they seemed 
all but touching each otlier 

**0n leaving Charing Cross I looked back over 
XiOndon, the model of which could be seen and traced 
— its squares by their liglits ; the river, which looked 
dark and dull, by the double row of lights on every 
bridge spanning it. Looking round, two of the 
illaminated dials of Westminster clock were like two 
fall moons. Again, looking eastward, the whole 
lines of the Commercial and Whitechapel Eoads, 
with their continuations through Holborn to Oxford 
Street, were visible, and most brilliant and re- 
markable. We were at such a distance from the 
Commercial Boad that it appeared like a line of 
brilliant fire, assuming a more imposing appearance 
when the line separated into two, and most imposing 
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just under us in Oxford Street. Here the two 
thickly studded rows of brilliant lights were seen on 
either side of the street, with a narrow dark space 
between, and this dark space was bounded, as it 
were, on both sides by a bright fringe like frosted 
silver. At first I could not account for this ap- 
pearance, but presently, at one point more brilliant 
than the rest, persons were seen passing, their 
shadows being thrown on the pavement, and at onc^ 
it was evident this rich effect was caused by the 
bright illumination of the shop-lights on the pave- 
ments. 

" I feel it impossible to convey any adequate idea 
of the brilliant effect of London, viewed at an 
elevation of 1300 feet, on a clear night, when the 
air is free from mist. 

" It seemed to me to realise a wish I have felt when 
looking through a telescope at portions of the Milky- 
Way, when the field of view appeared coyered with 
gold-dust, to be possessed of the power to see those 
minute spots of light as brilliant stars ; for certainly 
the intense brilliancy of London this night mugt 
have rivalled such a view." 

Mr. Glaisher is almost unrivalled as an aero- 
nautical observer. It may be said that he carried 
with him into the car all the rigid methods of 'an 
observatory of the first rank. Nothing is more 
interesting than to run over the balloon log-books 
which he has carefully preserved. The pages are 
covered with figures written in a clear and firm hand. 
They serve to check and verify each other, and are 
so regular and consistent as to be trustworthy in the 
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highest degree. Since the ascents of Mr. Glaisher, 
no observer has attained such a degree of precision 
in his observations. The figures which he has re- 
corded are the only ones which deserve real confi- 
dence, and on which trustworthy calculations can be 
based. They are the only ones on which physicists 
place any value, in spite of the opinions of some 
aeronauts who have attempted to contradict them, 
and the ill-disguised attacks of observers powerless 
either to improve upon them or to make them be 
forgotten. 

Mr. Coxwell, besides the ascents for scientific 
parposes which he has made in company with Mr. 
Glaisher, has made several hundred ascents on his own 
account, and is at present the best-known English 
balloonist. He executed some also on the Continent, 
and principally at Berlin, where, on one occasion, 
his wife ascended with him. He was for some time 
the editor of a valuable paper on aeronautics, 
where are to be found many interesting documents 
on his aerial experiences. He has on more than 
one occasion narro\^ly escaped a violent death. On 
July 9, 1847, Mr. Coxwell, accompanied by Mr. 
Gypson, ascended from Vauxhall Gardens, and had 
reached a height of 1000 feet when it was perceived 
that the balloon was much distended. Mr. Cox- 
well attempted to 0[)en the valve to pormit gas 
to escape, but the valve would not act. Shoilly 
afterwards a loud hissing noise was heard, caused 
by an outrush of gas, which caused the lower part 
of the balloon to collapse. The balloon began to 
descend with immense rapidity to the great con- 
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stemation of some of the passengers. Everything 
movable was thrown out but with little effect, and 
the balloon fell to the earth with a tremendous shock, 
throwing the occupants out of the car and en- 
tangling them in the netting and material of the 
balloon. Fortunately no one was seriously injuied, 
thou<rh the consequences might have been fatal had 
not 5Ir. Coxwell had the presence of mind to slack 
the neck cord, and to cause the nearly empty balloQn 
to spread out in such a manner as to act like a 
parachute and lessen the force of the descent. 

Ou another occasion Mr. Coxwell was engaged to 
make an ascent at Leicester. The arrangements tor 
the inflation of the balloon were, however, so bad 
that the passengers could not approach the car, and 
the preparations for departure were paralysed by a 
stupid crowd that pressed forward with a vulgar 
curiosity. As this crowd would not listen to advioe, 
Mr. Coxwell determined to take decisive measures: 
he opened the valve and allowed the gas to escape 
into the air. This seems to have quite maddened the 
crowd. Some rouirhs threw themselves on Mr. Cox- 
well and trampled him under their feet; they would 
no doubt have killed him but for the intervention 
of the police. His balloon was torn and then burnt; 
some fragments were carried off as a trophy, and a 
thoughtless and unfeeling crowd paraded the town, 
shouting imprecations on the head of the ill-used 
aeronaut. 

The balloon Research, which had been constmcted 
by Mr. Coxwell in place of the one bumt^ was 
nearly destroyed before Mr. Glaisher had made any 



SCIENTIFIC ABCESrrS IS EKGLAJTD. 20«^ 

use of it- On July 3, 1S65. 3Ir. CoxwvU mMiii* 
an asoent from Belfast, taking with him a numbc-r 
of passengers. The latter, p^erceiving that tlio 
balloon was approaching the sea, l»eeaine alarmed 
and polled so hard at the ralveline that it broke. 
As they were really close to the open st-a, and 
as Mr. Coxwell had lost control of the vah t-. then* 
was no altematire but to l^are the car altogeilur. 
Mr. Coxwell, therefore, gave the cv.mmaiid and wiis. 
as he thought, the last to quit the cAr. Thoro 
were two people, however, left beliind, and iho 
lightened balloon bounded upwards to some di>tano(\ 
bat soon came within reach aprain, when the tw(» 
laggards were got out. The balloon itself, how- 
ever, escaped at the time, though it was altrrwards 
picked up on the shore of Lurgan Bay, anchored 
within a few paces of the sea. 

Mr, Coxwell, we may say, comes of a gcuMl old 
jGEUtnilj, and besides giving his time and oxperienct*, 
spent a considerable sum of money in connc^ction 
with the scientific ascents to which we have ref(?rnul. 
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CHAPTER XXX. 

THE GjfiANT. 

The Geant was the appropriate name giyen to an 
enormous balloon constructed in France during the 
Empire of Napoleon III., in the year ,1863, at the 
expense of a society established by M. Nadar. The 
Giant's excursions raised an universal emotion. They 
were almost as sensational as the original Monlfgolfieir 
and Charles ascensions. They were regarded as 
public ascents of the highest order. The QSa/ni had 
a capacity of 210,000 cubic feet, and was made en- 
tirely of silk. It was upwards of 120 feet in height, 
of an elongated form, for underneath there was 
added a sort of appendage, named the compensator, 
the object of which was to prevent loss of gas 
during the voyage. This ornament was, however, 
soon taken away as being quite useless. The oar, 
singularly original in construction, was shaped some- 
what like a small cottage. It was in two storeys^ 
13 feet long by 8 feet high, with berths like a 
steamer, and stocked with provisions. 

During the years which followed Napoleon's 
famous coup d'etat^ the Emperor felt it necessary to 
ha^e his aeronauts and his balloons. He had som- 
moned Eugene Godard to Italy, but the aocom- 
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■Hahed aeronaut only arrived in time to make an 
acent in celebration of the Peace of Villafranca. 
Sog^ae Qodard'a name had become popular, and 
^ dexterity bad become nnrivalled It was to 
Jim, then, tiiat the conatrnctioii of the Qeani was 
intrnsted 




The first ascent took place from the Champ de 
ffars at 5 P.M., on October 4, 1863, in the presence 
»f an immense crowd. The Princess de la Tour 
I'AuYergne, with Louis and Jules Godard, and ten 
ither persons were in the car. Stores of provisions 
tere laid in, the passengei-s had arms, guides, and 
■assports in nearly all the languages of Burope. 
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Scarcely had the balloon risen &om the gromtd 
when it was necessary to throw out ballast. Bag titer 
bag was thrown out, and the voyage for which gndi 
elaborate preparations had been made, ended in a 




field near Means. The cord of the valve was said to 
be to blame for this early descent. Very naturally, 
the multitude who remained on terra Jlrma laughed 
at this adventure of IL Nadar's giant balloon. 

A second ascent was made from the Champ de 
Mars on October 18 of the same year. The balloon 
disappeared majestically in the direction of Belgiani, 
with Nadar, the brothers Godai-d, and several others 
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Bi the car. Napoleon III. came in person to wish a 
pleasant journey to M. Nadar. Paris heard next 
nioming that a horrible catastrophe ended this 
•Glial voyage. 

The son soon set in grandeur, and the voyagers, 
Kiouped on the roof of their osier house, had succes- 
>i?ely admired underneath their feet the gaslights, like 
enrfhly constellations, of Lille, Brussels, and Mechlin. 
Captain Nadar, armed with a speaking-trumpet 
worthy of his balloon, woke the echoes of the sleep- 
ing earth with titanic shouts. All was going well 
in the best possible of balloons, when on the edge of 
the horizon a white streak was seen. This was 
probably tog, but Nadar immediately pronounced it 
to be the sea, and in spite of the protests of Saint- 
F^lix, one of the party, " sauve qui pent " became 
the order of the night. To avoid the still imaginary 
waves, the balloon was abandoned to the wind, which 
was blowing stiffly. The cord of the valve broke, 
and Jules, the youngest of the brothers Godard, 
made a cut in the side of the balloon. The car 
came to the ground first near Meriburg, in Hanover, 
400 miles from Paris. It did not rest here, however, 
but was dragged along the ground by the wind- 
driven balloon at such a furious rate as to cut down 
trees, and seriously bruise most of those on board. 
The blind King of Hanover treated the unfortu- 
nate balloonists with great hospitality, and as soon 
as bis wounded foot permitted, Nadar returned to 
Paris, where he was received as if he had been 
a hero. 

Notwithstanding these misadventures, Nadar con- 
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in the car. Napoleon III. came in person to wish a 
pleasant journey to M. Nadar, Paris heard next 
morning that a horrible catastrophe ended this 
aerial voyage. 

The sun soon set in grandeur, and the voyagers, 
grouped on the roof of their osier house, had succes- 
sively admired underneath theirfeet the gaslights,Iike 
earthly constellations, of Lille, Brussels, and Mechlin. 
Captain Nadar, armed with a speaking-trumpet 
worthy of his balloon, woke the echoes of the sleep- 
ing earth with titanic shouts. All was going well 
in the best possible of balloons, when on the edge of 
the horizon a white streak was seen. This was 
probably fog, but Nadar immediately pronounced it 
to be the sea, and in spite of the protests of Saint- 
F^Ux, one of the party, "aauve qui peut" became 
the order of the night. To avoid the still imaginary 
waves, the balloon was abandoned to the wind, which 
was blowing stiffly. The cord of the valve broke, 
and Jules, the youngest of the brothers Godard, 
made a cut in the side of the balloon. The ear 
came to the ground first near Meriburg, in Hanover, 
400 miles from Paris. It did not rest here, however, 
but was dragged along the ground by the wind- 
driven balloon at such a furious rate as to cut down 
trees, and seriously bruise most of those on board. 
The blind King of Hanover treated the unfortu- 
nate balloonists with great hospitality, and as soon 
as liis wounded foot permitted, Nadar returned to 
Paris, where he was received as if he had been 
a hero. 
Notwithstanding these misadventures, Nadar con- 
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tinued his expeditions at the HagiiBy at Brnsseb^ 
and at Lyons. But the ascents were only ordinary 
voyages, unmarked by any moving adventoie* 
Nadar resolved at last to try London — ^that great; 
city which all foreigners 'believe to be so rich, «> 
impressionable, and so sympathetic with daring 
attempts. The Geant was exhibited for some tim© 
in 1863-4 at the Crystal Palace, and many thousands 
of people came to see it, but financially it was not a 
success. In fact, Nadar's object was to obtain ftindB 
to enable him to carry out balloon experiments with 
a screw, which he fancied would thenceforth sape^ 
sede all other methods of aerial locomotion. He 
started a periodical under the name of UASrona/vie, 
and published a small book which was translated 
into English under the title * The Right to Fly.* 
*' Nadar's ascents " says Mr. Glaisher, ** had not the 
remotest connection with science, although he 
claimed that they had ; nor was his knowledge, a^ 
shown in his writings, suflScient to have enabled him 
to have advanced it in any way." Li fact, the Q4(ud 
episode seems to have given many people a disgnrt 
for ballooning. 

During the reign of Napoleon IIL several other 
chimerical projects of aerial navigation were at- 
tempted. One inventor exhibited for several yean 
the Domitor, a sort of flying n^achine which was to 
be sustained in the air by large paper-tmmpets or 
funnels. The Domitor was to begin with an honeat 
height of 10,000 feet. It was necessary that the 
weight of the column of air placed between the 
funnels and the ground should be equal to that of 
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the apparatas, including ballast and passengers. 
But the Domitor never left the shed where its 
proprietor exhibited it. 

A rival of this genius hit upon the idea of con- 
rtructing a tubular balloon, to the perimeter of 
^hich a great screw was to be attached. An axis 
passing right through this tunnel served to support a 
^*Uinber of persons who were to turn the balloon in 
tha same manner as convicts work the treadmill. 

Another chimerical proposal, published with im- 
perturbable seriousness and with a certain enthusiasm, 
net with a decidedly callous reception. An original 
genius proposed to establish a balloon service in 
Paris between the Place de la Concorde and St. 
C!loud. The balloon was to be attached to an 
mdless cable which was to connect the two stations. 
i. special publication enumerated minutely all the 
letaHs as to cables, cars, posts, &c. The originator 
lad even thought of a method of clearing the fixed 
x>ints at which the cable rested upon pulleys. 
Svery contingency was provided for except that in 
vhich there was neither money nor shareholders. 

The idea of ascending and descending without 
lallast also engaged the attention of a chemist, who 
proposed to employ for this purpose a balloon filled 
?itli ammonia. This gas having a very strong 
affinity for water, nothing wag easier than to con- 
[ense it into a small volume when it was desired to 
[escend. To re-ascend it was sufficient to disgorge 
he water which had been thus saturated. The 
east touch of a lamp would soon restore things 
o their original condition, and the balloon could 
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renew its voyage. The difficulty of finding a 
material capable of holding the ammoniae pievented. 
the experiment from being tried. It remained a 
project fortunately, and the history of ballooning 
has therefore to record one wreck the less. 

Above everything it is necessary to be perfecfly 
simple in the construction of balloons. The aeronaut 
should dispense with every superfluous manoenvze^ 
and should not take with him into the air a single 
strand of cord that can be done without. 

There might have been seen on two occasions in 
Paris a huge flying-fish, provided with fins which 
the inventor was to set in motion. The inventoA 
name was Delamarne, half aeronaut, half mounte- 
bank. When balloons did not pay, he exercised the 
calling of incombustible man at the fairs in the 
neighbourhood of Paris. His balloons were no better 
than himself; at the Luxembourg his fish lost ito 
equilibrium, and at the Esplanade des Inyalides it 
refused to fly, when the usual rough scene took 
place. 

Delamarne betook himself to London with a »• 
juveuated montgolfiere, which he was to heat with 
a mysterious liquid. He was to make captive 
ascents at the Crystal Palace during an exhibition 
of the products of aeronautical industry. But the 
montgolfiere of the incombustible man had fl& 
astonishing combustibility. At the first experimeot] 
it was reduced to ashes. Mr. Coxwell got up a snl^ 
scription on behalf of Delamarne, and he returned 
to France and resumed his experiments of personal 
incombustibility at the fair of St. Germain. Bot 
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ihe poor man fared no better than did his montgolfiere 

It the Crystal Palace. He was recoveriDg from the 

^ Wvere wounds he had received in the iron cage in 

: 'hich he shut himself to brave the flames, when the 

'' iWoo-Prussian war broke out. 

We may mention here, while speaking of resus- 
citated montgolfieres, that Eugene Godard made two 
ttoents in this primitive form of balloon at Cremorne 
I Qaidens on July 20 and 28, 1864 ; the only occa- 
■ non when the people of London had an opportunity 
of seeing such an ascent. Mr. Glaisher tells us that 
the air in Godard's balloon, probably the largest 
aerial machine ever made, being nearly half-a-million 
cahic feet in capacity, was heated by an 18 feet 
stoTe, weighing with the chimney 980 lbs. The 
fomace was fed by straw, and the " car " con- 
sisted of a gallery surrounding it. The inflation did 
not take more than an hour, and as the balloon 
ascended, the flames roared up the chimney into the 
enormous globe above. The trusses of straw were 
suspended to the car and were drawn up as wanted 
to feed the flames. 
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CHAPTER XXXI. 

BALLOONS AT THE PARIS EXHIBITION OF 1867. 

The Paris Exhibition of 1867 greatly raised the 
hopes of aeronauts, but unfortunately they were 
refused space within the precincts of the groTUidi 
Perhaps, had the light-hearted Parisians been able 
to see a year or two into the fature they would 
have treated the balloonists with a little more 
consideration. However, notwithstanding this sys- 
tematic hostility, this exhibition really served to 
revive aerial navigation, which had languished since 
the escapade of the Geant. 

A company, seduced by the prospect of the 
enormous concourse of visitors which the ExhibitiaD 
would attract, conceived the idea of bringing anew 
on the aerial stage this poor old Oiant^ which was 
now no more than a shadow of itself. At all eventi 
the police granted authority for the inflation of the 
great aerial invalid. This operation took place on 
the magnificent esplanade between the dome rf 
Louis XIV. and the Palace of the Champs-Elyste 
The Paris Observatory even delegated M. Begnanlti 
a member of the meteorologicsd service, to take a 
passage in it for the purpose of making some obeerya- 
tions. Kadar took part in the voyage, to which alao 
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the writer of this little volume was graciously 
admitted. 

The departure was rapid and magnificent. Before 
we had time to realise that we had quitted the 
[ earthy we were completely enveloped in mist, and 
[ oar heads knocked against the thick cloud which 
|i at the time formed the roof of Paris. The cloud 
\ was so brilh'ant that it seemed like a condensed light 
^ dashed upon the sky, and not a veil of darkness 
[ whicli concealed the splendours of the firmanent. 
The valve was found to be hermetically sealed; a 
thick plaster covered all the joints. After half an 
hcnir, however, a strong arm weighed down the lids 
and the balloon began to descend. We scarcely had 
time to see Bourg-la-Reine pass beneath us when we 
found ourselves touching the grass of a beautiful 
meadow. The old balloon seemed to be in bad 
homour. We landed roughly, the house was over- 
turned, and we fell head downwards. This pre- 
oipitous and unexpected descent was the ruin of the 
Society of the Oeant. 

When the old balloon again appeared on the 
Esplanade des Invalides to make a second ascent, the 
windy which had spared us, blew almost a storm. 
Without respect for its age, the veteran balloon was 
launched among the trees, but was set free by the 
expenditure of a few bags of ballast. The car 
collected a crown of elm branches which it bore 
triumphantly into the air; but these green trophies 
cost it very dear. Although slight, the shock was 
really terrible for the faded material. Dangerous 
rents showed themselves^ and the impalpable gas 
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escaped by a thousand invisible holes. Bags of 
ballast were emptied in rapid succession^ but it was 
soon felt to be impossible to continue the struggle 
against gravity. Despair took hold upon ns. In 
less time than it has taken to tell the story, the 
Geant fell to the ground. There seems to be a 
special providence that watches over aeronauts. 
More fortunate still than Green, we fell upon a 
lawn in the midst of the Park of the Oratorians 
of Juilly. It happened to be the fete-day of the 
principal, and some of the professors seemed on the 
point of exclaiming that the catastrophe was a 
miracle. The Observatory delegate had bis foot 
crushed, and was well taken care of by the good 
fathers. The incident having made some stir, 
restored the popularity of the Geant. If one of us . 
had had his leg broken, the fortune of the company 
might have been made. 

The third ascent was made in presence of a crowd 
even greater than on the first occasion. The Ptinoe 
of Prussia came to see us set off, and I asked him 
naively if he had any commission for Berlin. On 
board were two friends whose names some of onr 
readers may remember in connection with the 
communistic struggle in France — Jules Yallte and 
Paschal Grousset. Eugene Godard was the captain 
this time, and piloted the balloon to the plains of 
Champagne, more than 60 miles from Paris. 

The departure was preceded by some captife j 
ascents, made with a small balloon carrying two- 
persons, and which, when seen by the side of the 
Geant, appeared a mere infant. The soath-weflt 
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current prevailed to so great a height that the two 
globes were not out of sight for a single instant. 
The descent of our fellow-travellers took place at the 
same time as our own, in a neighbouring field ; like 
us they found themselves near a station of the 
Eastern Railway. The same train carried next 
morning the two companies and the two balloons. 
They met at the station, where they fraternised, to 
the great astonishment of the travellers by the 
parliamentary train. 

The Fiaud workshop, where M. Giffard had had 
all his Injectors constructed, is situated on the 
Avenae de Suflfren, in sight of the building of the 
Universal Exhibition. Its appendages comprised 
a large unoccupied space of gromid, on which 
could be constructed an aerial gaswork. Here was 
the means of repauing the slight of the Imperial 
Commission. 

These circumstances decided the inventor of the 
directable balloon to create a special establishment 
for the execution of captive ascents on the pattern of 
those which were made at the Meudon aerostatic 
school. M. Giffard wished to open a new school. 
He did not want to realise any profits, but he 
wished the public to bear the expense of those 
experiments, indispensable to the progressive real- 
isation of his ideas. 

M. Giffard organised then, on a magnificent scale, 
what may be called the first railway station from 
Paris to the moon. The passengers stopping at 
nearly 1000 feet above the level of the Seine, 
advanced but a very brief stage compared with the 



216 ADYENTUBES m THE AIB. 

whole length of the ideal line. However, at a 
single bound the Giffard balloon shot to a height 
fifteen times higher than the roof of the neighboniv 
ing palace. 

The success was immense. Twenty francs were 
paid willingly for an outing of ten minutes. An 
eager and well-dressed crowd besieged the C€ur every 
day on which the balloon went up. Strange to say, 
the French Institute did not avail itself of the 
generous offer of M. Giflfard to let them have the 
use of the balloon for scientific purposes, though 
some gain to the science of meteorology might have 
been expected from ascents so frequent and bo 
regular. 

The Polytechnic School, forgetting that Guyton 
de Morveau, its founder, was one of the fathers of 
aerial navigation, would not visit this great aerostatic 
workshop. On the other hand, large numbers of 
Germans paid the balloon a visit. The Prince of 
Prussia, especially, took a great interest in it, and 
made more than one ascent. He appeared strongly 
impressed by the magnificent spectacle of the greaft 
city which lay extended at his feet. From this 
splendid look-out a trained eye could observe with 
wonderful precision the position favourable for aa 
attack on the defences of Paris. In the light of 
subsequent events it might have been well had the 
French military authorities taken as much interest 
in this experiment as did the Prussian Prince and 
his staff. 

Prince Napoleon indeed ventured to leave the 
solid ground, but it is said that he remained all the 
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time Beated in the bottom of the car. Two davs 
after the Empress made an ascent, and bravely re- 
mained standing all the time, surveying the magni- 
ficent spectacle around her. The Emperor had, at 
least, the desire to imitate her ; but he first took the 
precaution of sending an aide-de-camp as scout, who, 
not baying the hardihood to risk himself in the air, 
was content with examining the mechanism of the 
balloon, and made such a report that His Majesty 
refrained from satisfying the curiosity which seemed 
to possess him. 

The captive balloon of M. GiiTard was as high as 
the dome of the Invalides, It was then, probably, 
one of the most curious monuments of Paris, for the 
material was so substantial that it could stand any 
storm. But its weight was so great that it could 
never have risen had it not been inliated with pure 
hydrogen. Never before had aeronauts to prepare 
so large a quantity of the gas ; thus its manufacture 
was carried to a high degree of perfection. The vats 
had been made of vast size in order that the liquid 
should not have to be strongly acidulated. Each 
contained a large supply of iron-filings, so that it 
was very rarely that the vats had to be stove in. It 
required a force of 80-horse power to pull down at a 
satisfactory speed a balloon which carried 50 persons, 
with the necessary ballast and tackle required to 
make an aerial voyage in case the cable should 
break. But no contingency of this kind happened, 
and the ascents were universally allowed to have 
been in the highest degree successful and agreeable. 

The windlass was necessarily of enormous dimen- 
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sions ; yet the monster aerostat obeyed the least 
movement of the directing lever, and that so easily 
that a child might have worked it. The movements 
were executed with so little effort that none of the 
passengers could imagine the tremendous amount of 
energy that was brought into play. In the follow- 
ing year the captive balloon figured at the Paris 
Hippodrome, where an incident occurred to interrupt 
the proceedings in rather a rough fashion. Eugene 
Godard, who was captain, had organised a series of 
free (i.e., not captive) ascents for amateurs with the 
Ville de Florence balloon. The accomplished aero- 
naut felt confident he would be able to effect his 
departure from the Hippodrome, where the captive 
balloon was at anchor. He had reckoned, however, 
without a squall which arose, and which drove the 
balloon against the captive, the material of which it 
caught hold of. The captive sank and was empty in 
an instant. 

Aerial navigation was dead as a business in France, 
yet the success of the captive balloon had been too 
great in Paris not to attempt the experiment on a 
larger theatre. I had little difficulty in persuading 
M. Giffard to repeat the venture on such a splendid 
ground as London, with which I was well acquainted. 
He constructed a large balloon, of upwards of 350,000 
cubic feet capacity, and sent it to London, where it 
was installed in a large space near Cremome Gardens. 
The workmen who had charge of the mounting and 
varnishing of the balloon thought they were doing 
a fine service by greasing the cords of the netting. 
The grease melting, spread itself over the envelope 



■'iiij 



BALLOONS AT THE PABIS EXHIBITION OF 1867. 219 

and penetrated the layer of indiarubber, which was 
to prevent the gas from escapiog. Eiddled by 
thousands of small holes, the balloon was useless. 
It was necessary to construct another captive. 

In order to make up for the mistake of his too- 
oonfident men, M. GiflFard gave to his new balloon 
much greater dimensions ; it had a capacity of. 
424,000 cubic feet. It was able to carry in five 
minutes, thirty persons to a height of 2000 feet 
above the level of the Thames. The engine that 
worked it was of 200-horse power. 

The London ascents were made from an immense 
circular enclosure of planks and canvas 575 feet in 
diameter. The balloon was inaugurated by a ban- 
quet at 1000 feet above the Thames. Only a few 
amateurs, however, seem to have come at intervals 
to admire a spectacle much more varied than is to 
be seen from above Paris, for London is a region of 
clouds of the richest combinations and most varied 
forms. The light, playing across the great masses 
of vapour, produces new forms and unexpected de- 
compositions. Suddenly a fresh north wind, quick 
as lightning, sweeps away these clouds; then the 
dazzled eye of the aerial voyagers can take in 
simultaneously the Channel and the sources of the 
Thames, sometimes even the coast of France and 
the mountains of Wales. 

But daring, and even rash, on the Continent, the 
English are transformed, transfigured on their own 
side of the Channel. In seeing these correct gentle- 
men and irreproachable ladies pass by, you could not 
recognise in them the indefatigable tourists, the 



220 ADYEKTUBES IN THE AIB. 

intrepid mountain climbers, whose exploits may b^ 
imitated but not surpassed. 

An extraordinary accident, which would have 
drawn to the car of the captive balloon all the 
British colony in Paris, or Brussels, or Borne, caused 
the balloon of Ashbumham Park to be deserted 
About the end of May 1869, an alarming rumour 
spread through the great city, and was speedily 
telegraphed to Paris, New York, Berlin, and Bt 
Petersburg. The captive, it was said, had suddenly 
broke loose. It had taken with it to the limit 
of the planetary void thirty persons ; thirty victimB 
had disappeared in the inaccessible regions of the 
atmosphere. Their fate, it was predicted, was 
certain. 

Happily these rumours were all false. The cable 
had borne itself bravely; the material had never 
even threatened to give way. The captive had 
triumphed over the tempest, and was strong enough 
to face the storm in the very bosom of the clouds. 
But a stupid oversight had been made by the men 
who had charge of the working of the captiva 
Before reaching the windlass the cable passed round 
a movable pulley, which turned round to suit any 
wind. By some misunderstanding on the part of 
the engineer, the rope w^as allowed to slacken and 
slip from the groove of the pulley. The balloon 
rose, and in an instant the rope was cut by the sharp 
edges of the groove. The captive bounded upwards 
with a frightful force, to a height, it is said, of 
12,000 feet, before one had time to realise that it 
had left its moorings, and a gust of wind blew it 
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^pidly away. Fortunately no one was in the car, 
^ud the balloon was arrested about sixty miles 
north-east of London in the branches of an oak. 

Twelve days after, the balloon, repaired and rein- 
flated, again commenced its evolutions before a 
public that had foolishly believed all the rumours 
that had been circulated. It is said that the career 
of the captive was cut short owing to the complaints 
of a clergyman who kept a boarding-school in the 
vicinity, and who was greatly annoyed because the 
balloon, which could be seen from his windows, 
proved a much greater attraction to his pupils than 
the pons asinorum or the Gradus ad Parnassum. 

"The last person who went up in the captive 
balloon," we are told in Glaisher's ' Travels in the 
Air,' " was an old woman, aged one himdred years ; 
the same who, on losing her son, aged seventy-five, 
exclaimed, * I felt sure I never should bring up that 
child.' For the last forty years she had been an 
inmate of the Lambeth Workhouse, and on her 
bundredth birthday, when the master of that 
establishment asked her what she would like best 
OB this occasion, replied that she longed to make an 
ascent in the captive balloon. The car was, there- 
fore, placed at her disposal, and she rose into the 
air accompanied by some of her ancient friends." 

As we have already said, M. Giffard had had the 
intention of creating, for the purpose of aerial navi- 
gation, a sort of permanent fund with the profits 
arising from the ascents of captive balloons. When 
he put a stop to the operations of the London captive, 
be had expended a sum of many thousand pounds, 
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and received only. a couple of hundred in return* 
He had still, however, the desire of making a new 
experiment, and proposed to construct, at his own 
expense, a balloon which would make its evolutions 
in the Champs-Elysees, and rise to a height of 3280 
feet. The Emperor, who had been converted to 
balloons, favoured the scheme. All necessarv 
authority had been granted, and the works were 
about to commence. It was necessary to disarrange 
a few shrubs on one of the pastures in the neigh- 
bourhood of the Palais de I'lndustrie. The project 
fell to the ground before the opposition of the chief 
engineer of the plantations of Paris. 
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CHAPTER XXXII. 

FRENCH SCIENTIFIC ASCENTS DUKING THE SECOND 

EMPIRE. 

If the directioa of balloons is a complicated ques- 
tion^ the exploration of the aerial medium is not less 
80. The first observers easily perceived a certain 
number of striking phenomena. It required much 
knowledge and thought in order to make any advance. 
The Society of Aerial Navigation, founded by M. 
Depuis Delcourt, conceived the happy idea of 
profiting by the ascents at the Hippodrome, in order 
to send up an observer. After many applications, it 
obtained a loan of the Imperial, which, after being 
brought back from Italy with the baggage of His 
Majesty, was rotting in the lumber-room of the 
Crown. 

The aeronaut was Eugene Godard, and the scientific 
observer M. Camille Flammarion, well known by 
several popular and interesting works on astronomy. 
The Imj}6ridl carried, besides, Count Branicki, a 
wealthy Polish gentleman, who had become French 
in heart and spirit. 

The first ascent terminated in the Forest of Fon- 
tainebleau. Count Branicki contented himself with 
this single ascent; but if he himself remained on 
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the earth, his money continued to ascend to the 
clouds, and he became the MaBcenas of these aerial 
expeditions. M. Flammarion made many observa- 
tions during his ascents, and afterwards published 
a picturesque account of them in Mr. Glaisher's 
* Travels in the Air.' We may refer to hia voyage 
of July 14, 1867, which terminated in Prussia^ at 
Dalliuger, near Diisseldorf, where the ImpMal 
descended, after having run a distance of 310 loiles 
in twelve hours. On this occasion Eugene Godard 
had attached to the ear three balloonets, or satellite 
balloons as they are called. Each of these bore an 
astronomical symbol, designed by M. Flammarion. 
The Germans gave the voyagers an enthusiastic re- 
ception. They entered Cologne in triumph, pre- 
ceded by a horseman bearing the French flag. The 
next balloon which fell on the other side of the 
Rhine met with a very different fate. 

In connection with these ascents, a very ingenious 
suggestion was made by Count Branicki, when he 
made his ascent. He advised Eugfene Godard to 
place around the equator of his balloon a girdle of 
light material, fixed to the car by those cords 
attached to the circumference of the stuff. It was 
a sort of circular parachute, which could easily be 
made of considerable dimensions. By considerably 
enlarging the size, it would be possible to try, with- 
out any other means of moderating the descent, the 
experiment of Gamerin, and rip the balloon as he 
did. 

As the ego is very repugnant when the human 
atom is speaking of the celestial infinite, and as cor 
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space is necessarily limited, we beg to refer the 
leader desirous of becoming acquainted with the 
hiBtory of our own aerial campaigns to the * Travels 
in the Air/ of Mr. Glaisher. We must, however, 
mention a night ascent on November 16th, 1867, for 
the purpose of watching the shooting stars. 

A little before morning began to appear, Jules 
Godard, happily for me, perceived the gleam of the 
lighthouse of Etaples, announcing the approach of 
the German Ocean, into which the HirondeUe (Swal- 
low)y as our balloon was called, was hastening to 
precipitate us. This was a serious warning of the 
danger of night ascents. 

As to the shooting stars, we saw them distinct and 
dear, and that on a cloudy night when astronomers 
"wbo remained on the earth had not seen a single one 
pass. Since then all the academies of the world 
have discussed over and over again the nature of 
these bodies ; societies have been organised for the 
sole purpose of observing them ; a score of works 
have been published upon their properties ; and no 
one has again ascended into the air for the purpose 
of observing them more accurately. I may safely 
leave to future generations the task of applying that 
method which I tried, and for inaugurating which I 
was much abused. 

We must again speak of the balloon, the Entre- 
prenanty which, thanks to the good-will of Dolfuss- 
Ausset, of Mulhouse, made two interesting ascents 
from the gasworks of La Villette. Since then, those 
gasworks have become a centre of scientific ascents. 
Thanks to our application, the gas company placed 

Q 
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its carbonated hydrogen at the diBpoaal of aeronanta 
who desired to make aBcents. Some widely known 
aerial tragedies have been originated here, and have 
much contributed to the popularity of that tich com- 
pany who, monopolizing all the gas serrioe of Fatie, 
may be said to be jealous of the progress of light. 




Two of these ascents were made with the hioilien 
Chavoutier, to whom I conveyed a taste for balloM^ 
ing, and taught the elements of the aeronautical art 

on a scientific basis. We must also speak of 7~ 
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Coulomb, the glaciarist, the companion of Agassiz, 
who explained to the two Chavoutiers the method of 
tracing the diagrams of aerial voyages. If the cruel 
malady which carried him off had not kept him fixed 
to earth, he would have followed his young friend 
into the air in spite of his age. It was during the 
ascents of the Chavoutiers that the vault of clouds 
was observed, of which we give an illustration, as 
one of the most curious specimens of an aerial land- 
scape that has ever been observed. 

Host of our readers, we dare say, will remember 
the name of Duruof in connection with a ballooning 
adventure that nearly became a tragedy a very few 
years aga M. Duruof, like most celebrated French 
aeronauts, was born at Paris, and was attracted to 
baUooning when still young. His father in vain 
attempted to combat his youthful tastes ; the son did 
not rest until he was admitted among the crew of the 
Giant He was in Nadar's famous flying cottage 
at the time of the Amsterdam ascent. He saw him- 
self suspended in the air without any other alterna- 
tive than the choice between a precipitate descent 
into the Zuyder Zee and a fall into Haarlem Lake. 
A providential wind carried the balloon right into 
Holland, and taught him by experience that a true 
French aeronaut should never despair. 

In the autumn of 1867 Duruof made an ascent at 
Calais. He set out with a wind that blew inland 
But hardly had he reached a height of 600 feet 
when a north wind sent him right into the Channel. 
Instead of abandoning himself to despair, and at- 
tempting an impossible descent, leading to disaster, 

Q 2 
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lie remembered the Amsterdam ascent. He saw a 
series of graceful fleecy clouds, whichwere approach- 
ing the land. A touch of the valve soon brought 
him down to the level of these clouds, and the 
Neptune returned to the Continent in joyous com- 
pany. 

Duruof had with him in the car a young man 
whose ingenuity had attracted him. This young 
man was a pupil at the laboratory of Dehairain, at 
the Conservatoire des Arts et Metiers, where I had 
seen him before. I met him after Duruof 's ascent, 
when he told me what he had seen. He interested 
me, and I advised him to continue his experiments. 
Shortly after I proposed to unite our efforts, and we 
together organised an ascent, the captain being the 
daring commander of the Neptime, and the starting- 
place the Conservatoire. The young man was M. 
Gaston Tissandier, now a well-known French man 
of science, and editor of the French scientific journal 
La Nature, 

The expedition was picturesque and instmctiye, 
but terminated in a somewhat awkward though 
amusing incident. A violent wind, reaching to no 
great height, prevailed at the surface of the ground. 
We had just encountered a strong breeze caused 1^ 
the influence of the sea, which drove us with eztraoi^ 
dinary violence. Suddenly our anchor got entangled 
underneath a wall. The cable tightened in an alfom- 
ing manner, and the balloon was quite flattened 
between the netting. The envelope opened with a 
dreadful explosion, similar to that which childien 
make by bursting a paper bag filled with air. We were 
suspended 230 feet above the ground ; it seemed as if 
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it were all over with us ; that we would be dashed 
to the ground and killed. But before we had time 
to realise our desperate position, we found ourselves 
lying side by side upon a meadow, where the balloon 
had deposited us in ludicrous positions, stunned and 
stapified, but without wound or bruise. By the time 
the peasants came to pick up our corpses, we were 
patting ourselves to rights, laughing heartily the 
while. The material of the balloon, pressed against 
the netting, had resisted like that of a gigantic kite 
which takes a header, dragging at its tail three cats 
which the boys had attached to it. 

Some time after, Gaston Tissandier and I were 
alone in the car of the Celeste. A violent wind had 
driven us on sixty-six miles in thirty-five minutes. 
Never before or after had any balloonists been borne 
onwards at such a giddy speed. If we could have 
remained in the air long enough, as the wind was 
blowing from west to east, we should have made the 
circuit of the world in twenty-four hours, and not 
twenty-four days, like the hero of Jules Verne. But 
as we had not enough of sand, we were compelled to 
descend. A furious dragging of the balloon then 
ensned : after having traversed three forests we were 
arrested on the edge of a pool where some ducks were 
dabbling, much puzzled by the new arrival. Tissan- 
dier was covered with blood which came from his 
wounds, so frequently did our heads strike together. 
The adventure made some noise and increased the 
reputation of my aerial companion. 

The ascent of the Pole Nord made from the 
Champ de Mars in the month of August 1869, for 
the benefit of the Arctic expedition organized by 
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Gustave Lambert, was not withoat interest. A 
ballooD of 350,000 cubic feet, rising without accident, 
and descending with equal good fortune after a 
sojourn in the air of some hours, was a novelty 
in the annals of aerial navigation. This monster 




balloon, placed at our disposal by M. Henry Giffiird, 
was no other than the captive of London, with alt 
the damages repaired that it had Buffered daring its 
memorable flight. Althotigh the tissue allowed 
hydrogen gas to filter through, it was impermeable 
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enough for ordinary lighting gas, with which it was 
filled. 

The ascent was made from the centre of the 
Champ de Mars in: presence of an immense miilti- 
tade ; but thousands of curious spectators had taken 
up positions on the summit of the Trocadero, beyond 
the reach of the money-collectors. M. Sonrel, the 
delegate of the Paris Observatory, accompanied us 
for the purpose of directing the observations. This 
able physicist had just published a most interesting 
volume on the ** Wonders of the Deep Sea," and 
proposed to issue a similar volume on the Depths of 
the Air. But^ alas, his first ascent was his last : he 
was carried off by a cruel disease. Gustave Lambert, 
who was to have led the polar expedition, perished 
also, but by the hand of the Prussian. 

The expedition in the Pole Nord, which ended at 
sunset by a fortunate descent, proved that the Geant 
was by no means the largest balloon that could be 
worked, even under adverse conditions. We should 
have been able to continue our ascents ; but we are 
approaching the year 1870, a sad year for all 
Frenchmen. A feeling of vague unrest agitated all 
minds. 

The first months of the terrible vear were not 
fertile in aerial expeditions. However, a small 
balloon, the Celeste, which M. Giffard had constructed 
for my experiments, afforded Parisians a useful 
spectacle by which the scientific body might have 
profited. In fact, the Celeste, setting out from the 
Bue Honge on a beautiful day in June, descended 
near Bercy, after having zigzagged in all directions. 
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CHAPTER XXXin. 

MILITARY BALLOONS BEFORE THE SIEGB OF PA1II& 

The imperial armies, on their departure for Beiliiii 
did Bot want a single button to their leggings ; but 
they did not possess a single balloon. Althoogk 
His Imperial Majesty had his aeronaut^ it ifM 
thought that balloons would only encnmber the 
military promenade which] he was about to eie- 
cute. But, alas, instead of besieging the capitil 
of King William of Prussia, it was too soon evidflvt ; 
that all the energy of the French would be le- 
quired to defend their beloved Paris. A scientifie 
commission was then established, but it seems to 
have been practically useless. These conuoissioiifin 
did not know even the elements of the aerial art^and 
imagined they could organize military obserrationi 
with two worn-out balloons, neither of them of vq 
value whatever. The balloons were anchored i^ 
Montmartre and Montsouris, but for aU the serriM 
they did, they might as well have been exhibited ins 
covered circus. Probably this fruitless course woiU 
have been persisted in, if, just as the Prusaians weri 
about to complete the investment of Paris, a deqiateh 
had not arrived from the delegation of Tours opeoipg 
up altogether new horizons. A small bt^^looii^ 
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stmcted and inflated at the Arsenal of Metz by some 
artillery officers, had Mien in the neighbourhood of 
Neufchatean, a small village in the department of the 
Vosges. The despatches which it carried having 
been taken to the sub-prefect, he had them tele- 
graphed to Tours, and from Tours they were for- 
warded in the same way to Paris. It was thus 
shown that if the earth failed the French, and the 
sea refused to serve her, the air was still at her 
command. The aerial post, in short, had been in- 
vented ; by means of these small balloons, besieged 
Parisians, cut off in every other way from the outside 
world, were yet able to communicate with the latter 
over the very heads of their enemies. 

All messages, before being allowed to leave 
Metz, were carefully recopied upon small squares of 
thin paper by secretaries who would not allow any 
snspicious expression to pass. In these thousands of 
revised letters, scrutinised with patriotic care, the 
enemy did not find a single message of which he 
could make any use. 

The balloon which fell at Neufchateau was only 
the second that the officers of Metz had sent off. 
The first, which carried a cage with a pigeon, did 
not pass beyond the enemy's lines. It fell into the 
hands of the Prussians, who are said to have eaten 
the poor bird, and to have sent a flag of truce to the 
besieged to tell them that their messenger had been 
found excellent. 

Paris, before the siege, possessed a number of 
pigeon societies affiliated to those of Belgium, and 
which each year, about the month of June, took part 
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in the rarrier-pigeon competitiona. Immediatelf 
after the declaratioii of war between Fnissia and 
France, a great competition was to be held at BnfFac, 
a small village near Bordeani But the povemmeiit 
gave a prompt proof of the high intelligence 1^ 
which it was animated Some sage prefect dw- 
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covered that the agents of PmBsia might pnmde 
pigeons and utilize them for mysterious oottw 
pondences, consequently the transport of pigsoo* 
was interdicted. 

At last two hundred pigeons were stowed uwaj in 
a train about to quit the Orleans station at Euia; 
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these pigeons were to be taken to yarious places for 
the pnrpoRe -of being sent back to Paris with 
meesages. The man in charge of these pigeons 
posseesed a passport signed, but not stamped. The 
nnderofficer of the railway company was inexorable : 
he ooald not be responsible for so grave an irre- 




gnlori^ : the cages were taken oS the train, and the 
majesty of red-tapeism was vindicated. Scarcely 
had the train left the station when a fresh order 
arrived ; bat, alas, it was too late to send off another 
locomotive ; care had been taken to blow up the 
bridge behind the train that had just left. There 
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now remaiDed only balloons for the conveyance of 
the pigeons. But much ignorance and official slow- 
ness and blindness had to be remoyed ere the 
besieged Parisians were convinced of the great 
services which these carrier-pigeons might render 
them ; meantime much precious time had been lost. 

Before the terrible year, pigeon-coursing had been 
a pastime mainly confined to the people. Pigeon- 
fanciers as a rule occupied humble positions, most of 
them being working-men. Yet these workmen, of 
sedentary and inoffensive habite, might have been 
seen rapidly traversing the air in balloons, carrying 
their doves beyond the circles of besieged Paris. 
Some, falling into the hands of the Prussians, expi- 
ated in Prussian prisons their patriotic devotion; 
others, marching with the advanced guards of the 
army, went to Orleans, to Tours, to Bordeaux, to 
Brittany, or to the Loire, tending, directing, and 
sending off the pigeons. 

On a similar occasion the Venetians conceiyed a 
happy and somewhat poetic idea. Advertised in 
time by pigeons sent from Candia, they were able to 
send from the end of the Adriatic a fleet of yesseb 
which saved their precious conquest. The Senate 
decided that the birds which had rendered such 
signal service should be set at liberty, and they, 
as well as their descendants, fed at the expense of 
the republic. Such, it is said, is the origin of 
the celebrated pigeons of the place St. B(ark at 
Venice. 
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CHAPTER XXXIV. 

THE FIRST BALLOON POSTS. 

It took some time to convince the Parisians that 
their beautiful city could be blockaded ; they hoped 
against all hope that postal runners would be able 
to slip through the hands of the Uhlans. But 
when the sad truth became an undeniable reality, 
M, Bampont took the necessary measures with 
admirable promptness. Scarcely ten days sufiBced 
for M. Eugene Godard to deliver over his first 
balloon. The manufactory was at first established 
at the Orleans station, but latterly at the station of 
the Eastern Eailway. The sight of these graceful 
globes tinted in striking colours rendered the 
deserted arches gay. The balloons were arranged 
in regular lines along the arrival platforms, and 
served in a measure to people these solitudes. 
Another manufactory was organised by Jules Duruof 
at the Northern Station. But ten days are a pro- 
digious delay when it is a question* of putting the 
capital of a country into communication with the 
rest of the state. 

An aeronautical Curtius was wanted, who would 
throw himself head-foremostinto the gulf of the clouds. 
Damof did not hesitate an instant to brave the fire 
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of the Prussians with an old balloon leaking at every 
seam. An order arrived in the evening, and next 
morning at eight o'clock the Neptune soared above 
the hvites oi Montmartre. Duruof perceived that his 
only chance of safety lay in the force of the impulse 
with which he started. He therefore launched his 
balloon like a projectile which issues from a monster 
mortar. The Neptv/ne described a parabola like that 
of a bombshell whose descent had been miraculously 
prolonged. By sacrificing seven hundredweight of 
ballast, the descent took place about nineteen miles 
from the Place St. Pierre, in the Department of 
Eure, not far from the Prussians, but still beyond 
their range. A true son of Paris, Duruof could not 
let the opportunity escape of enlivening a situation 
so terrible. He threw cartes de visite down upon the 
heads of the enemy, who, furious at seeing the 
blockade thus forced, saluted the Neptune with a 
salvo of artillery, and a rolling fire of musketry. 

But in order that the defence of Paris might not 
be a mere chimera, it was necessary that the Dele- 
gate Government established at Tours should be able 
to give an account of the manner in which the orders 
had been executed. It was the Ville de FTorenee 
which took, by way of trial, the first pigeons intended 
for return with despatches. The descent was saccesB- 
ful. Paris learned, with as much satis&ction as if 
it had been a victory, the return of the first aerial 
messenger. The victory was real, but it was only 
against routine that it had been gained. 

Louis Godard, the brother of Eugene, possessed a 
balloon which could carry a man and a child; he 
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had also another, used fur elevating fire-works^ and 
which could support a child. Louis Godard, in his 
performances at the Paris Hippodrome^ sometimes 
executed a somersault truly astonishing. He kept 
himself upright on a platform placed on the middle 
of a pole, to each extremity of which was fastened a 
balloon. The solution of the problem of the union 
of the two little balloons, the Hirandelle (Swallow) 
and the Napoleon, did not then offer any diflSculty 
to so able a performer. The one globe was kept 
underneath the other by means of a pole of suitable 
length. Louis took his place in the car of the 
BirondeUe, and his passenger in that of the 
Na/poUon. The group thus formed received the 
name of the EicUs-Unis. Impelled by a light easterly 
breeze, the EtcUs-Unis disappeared in the direction 
of St. Germain. 

Louis Godard received as a supplement to his 
ballast a number of packets of the Officiel newspaper, 
and of the principal journals published in Paris. 
Scattered in profusion all along the route, these 
sheets were as eagerly collected as if they had been 
celestial manna descending from the yet pure 
heavens. But this singular propaganda was not 
without danger to those who profited by it. One of 
the packets scattered by Louis fell while the balloon 
was passing over a convent at St. Germain. The 
Prussians, who watched with anxious curiosity 
the route followed by the balloon, perceived the 
fall. Lnmediately the neighbourhood was surrounded. 
Bigorous visits were made from house to house 
without losing a minute, but in vain. Furious at 
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not being able to find anything, the leader con- 
demned the town to a fine of 10,000 francs, under 
threat of pillage, and of sending the authorities to 
Germany. 

The last irregular balloon was the CSleste, which I 
had given up to the service of the state. The ascent 
of the Celeste was signalised by the transmission of 
the first French post-cards, which, however, were 
not used to the extent they might have been had 
people been patriotic and shrewd enough to perceive 
their advantages. A project was also formed for 
sending letters and proclamations by means of fire 
balloons, as the Metz officers had succeeded in doing. 
Experiments were tried at the Grenelle gasworks, 
but the first attempts were unfortunate from the 
want of skill on the part of those entrusted with the 
expedition. 

Private individuals conceived the idea of making 
use of balloons to escape from Paris. One, which 
was sent up by an unskilful hand, fell just outside 
Paris, between the French and the Grerman hnes; 
and it was only by lying flat among the reeds of the 
Courneuve Marsh that the passengers escaped the 
balls of the enemy. After this the governor wisely 
ordained that no balloon should quit Paris without 
a passport signed by himself. 



( 241 ) 



CHAPTER XXXV. 

THE CLIMAX OP THE AERIAL SERVICE. 

It was the 7th of October, 1870, about two o'clock 
in the afternoon ; a light wind blew from the south, 
and the sky was covered with beautiful clouds. Two 
balloons were being prepared in the Place St. Pierre, 
where an unwonted activity prevailed. Since morning 
nmnerous couriers had been going and returning in 
all directions. It was felt that an important event 
was abont to happen. M. Gambetta, the youngest 
and most influential member of the Government, 
had resolved to quit Paris in a balloon. He was ac- 
companied by his intimate friend, his alter ego, 
IL Spuller. 

The balloon, the Armand Barles, which bore the 
fatnre Pictator and his fortunes, did not set out 
alone. It was accompanied by the Georges Sand, 
equipped by some American citizens. The latter, 
who might have procured a passport through their 
ambassador, preferred to accompany the Dictator of 
the young Eepnblic. 

Although the various successful attempts which 
had been made had produced great confidence in aU 
classes of the population, yet it was with a universal 
sentiment of relief that people read next day in the 

R 
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Offieiel the decree which despatched M. Gnmbetl& 
to the proTiQces, and the pigeom - message stating 
that the order had been executed, though not 
without danger. Owing to a wrong manceuvre, lus 
balloon had come to the grooud in a field which' 
Prussians had just quitted. If he had startedl 
quarter of an hour earlier, the young Tril 
would very likely have fallen into the hands of 
Prussians, and been sent to join the Tanqi 
Napoleon. Springing upwards at random, 
balloon became clumsily entangled in the brunc 
of a forest. The danger run by M. Gambelta b1 
have opened people's eyes; on the contrary, 
ever, it only cic)Bed them. The infatuation 
balloons was pushed to the extreme, t 
personages, in their sudden enthusiasm, belie 
thenceforth in the infallibility of aeronauts. 

In one of the balloons that fell into the handsf 
the enemy was fonnd a letter of one of the memb 
of the Government of the National Defence. This 
patriot opened his heart to a bosom friend, as H 
there had been no Bismarck to dread — an uninvited 
third party to the epistolary conTersation. The 
imprudent missive was immediately published in 
the Prussian Moniteur, translated into all the foreign 
Journals, and circulated throughout all the invested 
departments. 

A model uniform was adopted for postal ballooDi^. 
economical, comparatively sabetaotial, and rather 
elegant They had a capacity of abont 72,000 cubii- 
feet. Including those which were found in the 
Magazine at the time of the caprtr^-*^ — ! of Paris. 
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between seventy and eighty were manufactured at a 
cost of about 160Z. each. The number of letters 
carried having exceeded three millions, the postal 
receipts were increased by more than 36,000Z. 

One can easily believe that the wonderful spec- 
tacle of these ascents will never be forgotten. As 
few Parisians shared the simple security of the 
member of Government whose prose made such a 
stir, they often contrived to slip into the pocket of 
the aeronaut at parting a letter which would not be 
sacrificed. These men never refused to perform so 
light a service which brought consolation to many 
anxious hearts. One can imagine with what joy 
and pleasure loving mothers separated from their 
children, husbands deprived of their wives, sons and 
daughters far from their aged parents, would watch 
the balloon disappear in space. With what anxiety 
must they have inquired as to the direction and 
strength of the wind ! For all was lost if the balloon, 
driven by an uncertain squall, wandered too long 
over the invested districts ; if it should return upon 
its route ; if a storm should send it out to sea, or, 
what was still worse, into the enemy's country. 
Who does not recall those signs of joy which were 
everywhere evident when the arrival of a pigeon was 
annoxmced? 

M. de Villemessant, the editor of the Figaro, con- 
ceived a scheme as happy as it was original. He 
started a journal without precedent, which he named 
the Balloon Post. That sheet, weighing about two 
pennyweights, contained a substantial and well- 
written resvme of all the interesting news of the 

R 2 
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week. It contained, besides, two blank pages— one 
for the address and the other for private news. 
Under the circumstances, it would be difficult 
to contrive anything more useful or ingenious. 
Numbers of the Balloon Postj which reached the most 
distant countries, are preserved as relics. Large 
sums have been given for copies, and in some cases 
they cannot be bought at any price. 
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CHAPTER XXXVI. 

MICROSOOPIO PHOTOGRAPHS. 

About the second week of October, private letters 
were received in Paris from Tours by means of 
pigeons. A clever photographer had devised a 
method of copying two or three hundred despatches 
on a square of paper which could be fastened under 
the wing of a pigeon. A powerful glass or a micro- 
scope was used to decipher the messages. But the 
inequalities of the coarse paper, as well as the 
writing, prevented the carrying of this industry to 
the point of perfection which was demanded by 
the exigencies of the terrible situation in which 
the country then was. M. Dagron succeeded in 
triumphing over the numberless diflSculties which 
had hitherto arrested the most eminent photo- 
graphers. He prepared a little pellicule of col- 
lodion so homogeneous that it could be magnified to 
any extent. 

The reading of these microscopical messages was 
done at the Eue de Grenelle, where a microscope 
was established and lighted by means of the electric 
light. The apparatus was placed in the interior 
of a magic lantern, so that the characters were pro- 
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jected upon a white screen, and scribes placed at a 
short distance had nothing to do but copy. 

The ancients would have raised a temple to cele- 
brate so astonishing an accumulation of extraordi- 
nary inventions, almost all due to the French, and 
which came providentially to their aid when all the 
universe seemed to have abandoned them. 

It was calculated that each pigeon could easily 
carry fifty thousand despatches, containing matter 
equal to thirty-six folio pages. These five thousand 
despatches were photographed on six pellicules of 
collodion, weighing in all about nine grains, a weight 
altogether insignificant for a carrier-pigeon. With- 
out at all fatiguing the birds, the load might have 
been trebled, and a hundred and fifty thoiisand 
messages entrusted to them at once : the number of 
distinct despatches sent off during the whole of the 
siege of Paris. In order to be certain of the arrivial 
of these messages, a system of repetition was em- 
ployed ; each of the messages was photographed, on 
an average, fifteen times, and entrusted to fifteen 
different pigeons. Thanks to that precaution, postal 
communications were never altogether interrupted; 
they would, indeed, have been carried on in an 
altogether satisfactory manner if the pigeons had 
not often entirely failed. In fact, the number of 
birds sent from Paris did not exceed two hundred 
and fifty, among which many, we may add, were 
only carrier-pigeons in name. A great many were 
sent off from the outside in unfavourable conditions^ 
which rendered their return almost impossible. 

These great and wonderful successes seem to have 
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raised the jealousy of foreign officials. The London 
postal authorities openly discouraged the public who 
asked for information, and advised them not to use 
so uncertain a method of correspondence. What 
would these critics have said had thev known that 
M. Dagron, having asked for an article that could 
not be procured at Bordeaux, received it next day 
by a balloon which had left Paris on the previous 
evening? He would have been served with less 
rapidity even by the express, if the railways had 
been working. 

The Dagron expedition consisted of two balloons, 
the Niepce and the Dagv^rre, Both of them started 
firom the Orleans Station at 10 a.m. of the same 
day, in a moderate wind that blew in the direction 
of the upper Seine. The wind appeared favourable, 
and there was no apprehension as to the result of 
the expedition. Some pigeons carried on board 
the Niepce returned some hours after to the dovecot. 
There was no need to decipher the despatches to 
see that a mishap had occurred. In fact, the paper 
found under the wings of the unfortunate birds had 
been fixed by an unskilful hand. A gamekeeper 
of M. de Eothschild informed the Government that 
the balloon, pierced by balls, had fallen into the 
hands of the enemy. He hastily sent off the news 
by some of the pigeons he had been able to take 
from the Prussians. Consternation immediately 
spread throughout the besieged city. It had been 
ascertained two days before that the Galilee had 
suffered a similar fate, and it was feared that 
M. Dagron, who was in the Niepce, had also 
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perished. This was only half trae, however, for 
the descent having taken place in a district in- 
vested by the enemy, it required prodigies of ability 
and devotion on the part both of the aeronauts 
and the people of the district to keep the precious 
cargo out of the hands of the Germans. It was 
only at the end of November that the Parisians 
were assured of M. Dagron's safety by the arrival of 
the first microscopical despatches on pellicules. But 
by that time sad measures had been adopted. The 
service of balloons never recovered from the first 
checks which it received ; to a blind confidence had 
unfortunately succeeded an excessive timidity, not 
less sad and not less without foundation. 

The agents of Prussia within the walls of Paris 
spread the report that the German Government had 
constructed a Krupp camion, similar to a telescopOy 
which could reach the French balloons in the midst 
of the air. This silly report produced an incredible 
sensation. All the aeronautical shipwrecks were 
attributed to this weapon — a weapon which was 
seriously described in scientific journals and believed 
in even some years after the siege of Paris. 

A mistake of another kind — the unlimited confi- 
dence which was placed in the perspicacity of the 
official meteorologists — was scarcely less calamitonB. 
We shall give, as an example, what happened to the 
Jules Favre balloon. Before setting out, the aero- 
naut was ordered to remain in the air a certain 
number of hours, determined by the rate of the wind 
as indicated by the anemometers. Faithfully obey- 
ing the orders which had been given him, the simple- 
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^^*:imded aeronaut would not open the valve, and the 
^^«lloon was seen to be making for mid-ocean. The 
l^iifisenger, perceiving that he was passing over land 
^^hich was no other than Belle-Isle-en-Mer, com- 
I^elled his conductor to disobey the meteorologist 
^^ho had given an order observed with heroic stu- 
pidity. By a strange chance, the Jules Favre 
Anchored close by the house of the brother of 
General Trochu. 

Nearly the whole of the aerial service was per- 
formed by a few pigeons, which crossed the Prussian 
lines four times; one pretty little female carrier, 
with an intelligent expression and beautiful blue 
eyes, which accompanied Gambetta when he quitted 
Paris, performed the feat five times. The audacity 
of this female was very naturally explained by the 
fact that a pair of charming young ones awaited her 
return to the dovecot in Paris. 
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CHAPTER XXXVIL 

HOW I LEFT PARTS IN A BALLOON. 

The capture of the Galilee and the catastrophe of 
the Daguerre had sown alarm in Paris. Ignorance 
of aeronautical matters was so complete, that the 
scientific commission on ballooning did not think 
of the simple remedy for such catastrophes. The 
poor aeronauts had only to sacrifice a bag of ballast 
to be able to sail far above the Uhlans, who followed 
them at full gallop. Nothing was more easy than to 
float without danger the national flag in sight of the 
invested population, to strengthen their courage, and 
to sow along the routes the proclamation of the 
Government. 

In order to avoid catastrophes, the public secnrity 
and military self-respect were sacrificed. The mem- 
bers of the scientific commission conceived the idea 
of sending off balloons at night. Our indignation 
knew no bounds when we learned that aeronauts 
were to flee the light of the sun and take refuge in 
darkness, like birds of the night ; we took the part 
of preaching by example, of constructing a balloon 
^"^d setting out in broad daylight, 
numi, Giffard had placed at our disposal the great 
as indie, of the Universal Exhibition of Paris. After 
ing the oi^^i^ie ^^ succeeded in dragging it to the 
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JLa Villette gasworks. A false manoeuvre occurred 
dnring a violent wind; a whirlwind snatched the 
balloon from us and launched it in full view of the 
PruBsian camp, a ridiculous wreck. 

As soon as it was ascertained that the recovery of 
the old balloon was a clear impossibility, I busied 
myself with the building of a new one. I should 
have been' dishonoured in my own eyes if, having 
so long advocated the use of balloons in time of 
war, I should not have ventured in them myself. I 
was not of a temper to imitate those peaceful 
aeronauts who, having executed hundreds upon 
hnndreds of ascents .in quiet times, were satisfied 
with the questionable profits of balloon building and 
selling at high prices. But the building of a balloon 
was not a small affair during the siege of Paris. 
It was exceedingly difficult to procure workmen, 
because almost every one of them was engaged in 
the Garde Nationale. It required much trouble to 
obtain from the proper military authorities a dis- 
pensation from training, working, and keeping guard. 
The public buildings large enough for varnishing a 
large balloon were occupied mostly by provisions or 
beds for wounded men. The only resource for 
aeronauts was to address the railway companies ; the 
different railway stations having been gradually 
converted into the head-quarters for balloons going 
from Paris up to the moon. It is true we were not 
yet arrived at that point, but I was told repeatedly 
when a boy that, il n'y a que le premier pas qui covte, 
and I beg the leave of the reader to extend the 
meaning of that saying to aeronautics. Varnishing, 
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besides, is a long and tedious process, where it is re- 
quisite to perform the operation several times, and 
each operation cannot be effected so long as the 
previous varnishing is not perfectly dry. Besides, 
never in my life had I looked so carefully into 
the material, paying attention to each hole, ready 
to go into the balloon with a microscope in my hands. 
I reflected carefully upon the construction of the 
valve itself — that plague of every aeronaut. I 
tried in former times leather, gutta percha, indiar 
rubber, wood, and ivory, in different shapes, without 
any great success. 

During all this time passengers were urgent to 
depart, and everyone was delighted when I ap- 
pointed a departure for Sunday morning, the . 20th 
of November. Everything was ready on the Satur- 
day evening, and the men had worked with the 
greatest activity during almost the whole night. 
One thing remained to be done — it was to send the 
balloon from the railway station to the gasworks, 
from which the ascent was to take place. The wagon 
was in readiness, as well as two lean horses, but 
the foreman had been hard-up, and in time of 
blockade what is to be done with money except to 
drink with it ! The weather was admirably suited 
for my purpose, when I arrived in high spirits at 
the gasworks, after a rest of a few hours. But no- 
body had seen anything of the balloon, or of the two 
lean horses. The balloon was on its way as stated, 
but rather an odd and roundabout way. How 
could I ascend with my balloon running about 
in the streets ? Passengers were furious, time was 
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passing by, and what was worse, the wind was 
changing and beginning to blow stronger. It was 
full noontide when the balloon was duly placed 
under its net, ready for inflating. What was to 
be done ? My aeronautical practice induced me to 
fear some crushing catastrophe, but I had given my 
word of honour that the departure should take place, 
iveather permitting, and the weather did permit ; at 
least, it was not quite forboding. I called a meeting 
of my passengers, and used my best powers of per- 
suasion. " Gentlemen," I said, ** I should not be justi- 
fied in saying that we cannot leave, so we will leave 
if you think proper. However, if I had not given 
my word, I should not give it now, so I beg for a 
delay, which I think it would not be unreasonable in 
note to impose." 

That speech of mine produced an effect quite con- 
trary to the one I expected. Instead of granting 
the delay, passengers insisted upon immediate de- 
partura They believed that I was speaking mere 
commonplace, and perhaps suspected that I was 
afraid to go, and that I should never ascend. I 
ordered the valve to be opened at once, and closed 
the pipe from the gasmeter to the balloon. Egalite, 
such was its name, was soon half-full, and began in 
less than three-quarters of an hour to show its bright 
colours and nice form. The sun was shining on 
the golden sphere, which the wind was gracefully 
oscillating. The net, constructed with light and 
strong ropes of the best description, was scarcely to 
be seen. Egalite appeared attached to the earth 
not by a mere mechanical contrivance, but by some 
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work of wonder. Unfortimately such was not the 
case. BgalUi had within its Urge sphere its worst 
enemy, that dreadful and drest7 Proasian spy was 
the end of the ganpipe, which was of copper. I 




liad not been mistaken, ahis ! in my sad apprelLsn- 
sions of some impending catastrophe ; the wind was 
now blowing at a dangerous rate. I was lotting (n 
the clouds, which showed a direction inclining sonie- 
where towards Prussian soil, when I heard people 
shouting. A large hole had been made by the 
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copper end of the pipe in the graceful fabric. That 
hole was gaping like the mouth of a Polyphemus' 
cavern. It was too late to think of mending it, 
and of ascending afterwards before sunset. A stern 
necessity, in the shape of that diabolical hole, 
obliged me to stay. I gave proper directions to the 
workmen, and with my own hand I opened the 
valve of the balloon. Gas escaped in a moment, 
with a kind of whistling sound, which seemed to me 
almost a laugh, and the poor balloon fell heavily, 
ingloriously, on the canvas. On the following 
morning the weather was horrid, the wind blowing 
with a true Uhlan rage. Kain was also falling, and 
it was a heavy rain ; the weather was cold and un- 
promising, but the passengers, heedlessly impatient, 
were more boisterous than the air. 

When I saw their behaviour I approached and 
said, in an imperative tone, " I am the commander 
of the craft, and I pray you to leave the place and 
return to-morrow at the same hour, when we must 
leave if it please the wind or me." They left, but 
speaking and plotting together. 

On the following morning I returned at the ap- 
pointed time, but the wind had become worse, rain 
was heavier, and passengers arrived, bringing with 
them a solicitor. The solicitor was instructed to see 
that I did not leave the ground. When I saw the 
legal practitioner, I told him that he had better 
send his summons to the wind, and that I should 
rather advise him to fine -S]olus before our courts of 
jtistice, but that I should not shorten my stay for 
an inquiry to-morrow; I said, moreover, *'I will 
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come again at the same time, and if the wind suits 
me, I will leave ; and instead of my passengers^ if 
they are not present on the spot, I will take sacks 
of ballast, which I think will be much better." On 
the following morning I came again ; the wind had 
not abated, but, in some respects, the passengers 
had. They were ashamed of their ridiculous attempt 
to prosecute, and consented, without any reluctance, 
to return again. 

When I arrived at 8 o'clock in the morning, the 
sky was covered with disconnected clouds, having 
a promising aspect. The wind was blowing gently^ 

indeed towards Belgium — that happy land of freedom 

and liberty, which Napoleon plotted shamefull] 
to plunder. Lieutenant Bundle had summoned 
hundred douaniers and sailors belonging to ih< 
adjoining secteur. A good many naval o£Scers wei 
present besides, and a little after 10 o'clock I 
the satisfaction of seeing two French 
coming together, Admiral Montagnac and AdmimW 
Ohaillet, an intimate friend of my brother. A^^ 
all had been prepared on the preceding momin^^ 
I had time enough to explain to my illustrious^ 
visitors everything connected with my expeditioo.*-^ 
Very few of my private friends were present 
the people connected with my balloon experiments; 
among whom I may mention a captain of the 
Sharp-shooters and the Papa Bamivet, an old, sho rtai^ 
white-haired gentleman, who for forty years 
constructed balloon valves. That gentlemaii 
very well off, owing to the balloon trade, and 
very proud and satisfied, having invented and oon- 
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stracted my valve. He was telling everybody that 
it was the first improvement that had been tried 
ainoe the beginning of the war, but it should not 
be the last, as he would soon send me a new valve a 
great deal better than that used by one of the first 
poptal balloons ! 

This marvellous valve, so much praised before- 
hand by Papa Bamivet, gave me the power of 
Isolating ascents and descents so nicely, that I 
shonld not break an egg's shell in landing if it were 
placed by accident under my car! I hoped and 
trusted that this chef-d^oeuvre of Papa Bamivet was 
not destined to be carried away from Paris as the 
poor fellow was who conducted his aerial craft to 
the Norwegian shores ; or, alas ! even the more 
Onfortnnate sailor. Prince, who was, according to all 
probability, engulfed by the waves of the raging 
Atlantic. 

There were very few gentlemen connected with 
the press, except M. Tarbe, junior, the then editor of 
the GavhiSy filling the post of his eldest brother. 
^X!he elder Tarbe had escaped from Paris in disguise 
V^ith Americans or Englishmen leaving Paris. He 
\fBB attired, it appears, like a carrier, a porter, or a 
gentleman-in-waiting. I preferred, for my own part, 
*ti be disguised as a swallow, or even a carrier-pigeon. 
'Was it not the proper time to remember the graceful 
]S(ichelet's work, the motto of which is " Des ailes, 
des aileSy' — Wings, wings, and wings again ? 

When all was ready, I drew the rope, and the 
cippendix opened. The valve-rope came down 
gently, but the safety-rope which was intended to 
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tear the balloon, if drawn by a powerful wind, did 
not follow. 

Aeronauts would suffer the worst of deaths if they 
cut their balloons in halves when floating in the 
air ; the tearing rope therefore must be used only 
when the car is grating the earth, when the anchors 
are grappling with their whole penetrating powers, 
running through the soil like so many ploughshares. 
I had repeatedly urged upon my builder to attach 
this rope in its proper place, but I had not been 
obeyed. The preceding day I had looked over the 
balloon and caused it to be filled with common air 
in my own presence, and had ordered the missing 
rope to be attached ; but if the rope was attached it 
was not ready for use. It had been tied up into a 
small bundle by some unknown hand. It would not 
come within the reach of my hand. The rational 
way was to open the valve and postpone the ascent, 
but that way was rather expensive and rather 
cowardly. I did not hesitate for more than half a 
second, and being satisfied with the lifting power, I 
gave the order to let go the craft. The order was 
complied with, with extraordinary precision, and we 
ascended gently, travelling towards the northern 
part of the city. An immense crowd had collected 
round the gasworks; the streets were paved with 
hats, and tremendous shouts answered our own 
cry : " Long live the Eepublic ! down with G-erman 
butchers!" It was like the voice of the earth 
coming to the heavens ; our golden ball lifted itself 
towards Olympus' gates, loaded with human prayers. 
If perchance I were Jupiter, I should certainly pay 
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a great deal of attention and care to the wishes and 
thongfats of two millions of inhabitants brought to 
me by a handful of aeronauts. 

Now we are floating above the great seat of 
learning, whence so many sparks of genius spring 
out to brighten the whole earth. It was the proper 
place to think of lanthe's pure soul carried away by 
Qneen Mab in her surpassing palace of Fairy Land ! 
My balloon was dragged by invisible horses, less 
material than the queen's winged microscopical 
carrier. But my senses are made of human clay, 
which keeps my soul deaf and blind. I don't hear 
the groanings of the fatherless, and I don't see the 
serpent which feeds on the tyrant's bosom. But I 
wonder at the marvels of surrounding clouds, tinged 
by the sun's rosy fingers. Spenser had seen nothing 
more delicate and harmonious when wording his 
most musical and delicate rhymes ; neither has 
Turner invented more fierce combinations of sun- 
beams. 

We soon arrived at the gates, and we saw desolated 
fields, disappearing one after another. I recognised 
different parts of this once happy land, where I have 
wandered during so many happy years. We twice 
crossed the Seine — that noble Seine! — in a place 
where German horses will never drink, and I could 
see distinctly where my old balloon had been taken 
by Gferman hands. I was looking at that spot when 
the first shot was heard by my distracted ear. I 
laughed merrily, because the barometer showed 
more than 5000 feet, and I told my passengers: 
** This is the beginning of German music, which is 

s 2 
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played down below by a full German band. Hen 
von Bismarck reproached oui dear Troclia for 
wasting bis powder, when shelling tiie Grerman 
works. I wonder if the German powder, even with 
the skill of Meia Herr Krupp, is better employed in 
shelling French aeronauts ?" 




THE BALLOON OF TSC SAU/)B, PBIKCB, ABOVE TUS CKXKS. 

In less than two hours we reached Lonvain, haviiig 
journeyed at the rate of about eighty-eight miles pw 
hour, 

A few days after our successful journey, another 
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nocturnal balloon went up on a moonless night, and 
in a violent wind. A brave sailor, named Prince, was 
the sole occupant of the car. On the morrow, at 
dawn of day, some fishers on the north coast of 
Scotland saw a globe disappear towards the west and 
sink in the great ocean. A poor mother and two 
sisters bewailed the loss of the unfortunate waif. 

AoQomulated disasters of this kind opened at last 
the eyes of the Administration, and it was decided 
that departures thenceforth should take place not 
earlier than a little before sunrise. Although this 
could not have the moral effect of a passage in 
broad daylight, still the method was not liable to the 
dangers of night ascent. It was thus that the 
astronomer Dr. Janssen, who had been commissioned 
to observe the eclipse of the sun in Algeria, was able 
to leave Paris with all the necessary instruments in 
his can 
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CHAPTER XXXVm. 

THE LAST SONS OP IGABUS. 

The misadventures of the son of Daedalus have not 
prevented, it would appear, a certain number of 
fools from flying in his tracks. Simon, the magioian» 
would have launched into the air before the Chris- 
tians, confounded at his audacity ; but St. Peter, who 
was present, put a sudden stop to the experiment 
of the impostor. A certain George of TrebiAmde, 
having thrown himself from a tower in the amphi- 
theatre at Constantinople in presence of the Emperor 
Comnenus, experienced the same fate as did SimoDi 
the magician. 

Jean Baptiste Dante, a mathematician of Peroase^ 
who lived at the end of the thirteenth century, WM 
scarcely less prudent. He attempted to fly during 
a fete given on the occasion of a marriage, but came 
oflf rather better than the other two, as he only 
broke his leg. Such also appears to have been thd 
result of the experiment of the English Benedictine^ 
Oliver of Malmesbury, who fell to the foot of » 
monument from which he had precipitated himself 
into space. 

In 1678 a certain Besnier^a mechanician of SaU^ 
invented a flying machine which had the honour d 
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figuring in the scientific journals of the day, but 
when he attempted to use it he was unable to quit 
the ground. 

About the same time a mechanician, named 
Alloard, threw himself to the bottom of the terrace 
of St. Germain, Paris, but came so rudely into 
contact with the ground that he broke his leg. The 
advocates of mechanical flight maintain that the 
accident happened to this experimenter only after 
he had crossed the Seine in the direction of what is 
now the wood of V&inet. 

A canon, named Desforges, constructed in 1772 a 
flying machine,, with the intention of leaping from 
the top of the tower of Guinette, at !6tampes. The 
apparatus was suflBciently perfect to enable the 
worthy man to descend otherwise than by the stair- 
case from that venerable mansion. 

Shortly before the invention of balloons, Eetif de 
]a Bretonne, a burlesque author of the latter part of 
the eighteenth century, wrote a ridiculous romance 
in which figured a family of flying men. Victor and 
Victorine, accoutred in the most ridiculous fashion, 
set out to discover the South Pole, where they 
encounter the most grotesque adventures. With a 
spirit inflamed by this nonsense, the Count de 
Bacqueville attempted to realise it. Leaping from 
a window in the Quai Voltaire, Paris, he fell on a 
washerwoman's barge anchored in the Seine. Joked 
by the journals of the time he did not again attempt 
his absurd experiment, though his apparatus was 
saved &om wreck. 

The invention of balloons got rid of the flying 
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men for a time. We have seen that Blanchard, the 
ablest of the mechanicians who gave themselves np 
to the search for that philosopher's stone, renounced 
his chimeras in order to attempt to utilise a globe 
filled with gas as a means of traction. 

But the desire of providing the public with a 
sensational spectacle, reawakened those ideas which 
might have been considered as for ever dead. 
Twenty-three years ago an acrobat named Leturr 
thought he would be able to direct parachutes by 
means of a very heavy and coarse mechanism, which 
he set in motion during the whole time that the 
apparatus was approaching the ground. He did not 
require to keep himself up, but only to overcame 
the lateral friction which opposed the movement of 
his apparatus. This experimenter gave several re- 
presentations at the Paris Hippodrome. Twice he 
managed to descend after a fashion without serious 
injury. Thus he could maintain that he had obtained 
a genuine success. He set out for London with a sort 
of reputation, made, it is true, mainly by force of 
puffery. Leturr might even have gathered new 
laurels if a catastrophe, which it was impossible to 
foresee, had not interrupted the course of his ex- 
periments in the middle of June, 1854. Fixed to 
the bottom of a balloon he left Cremome, when a 
violent wind began to blow. The aeronaut who 
directed the ascent was seized with fear. He did 
not dare to disencumber himself of a weight bo 
considerable as that of Leturr and his mechaniism. 
In spite of the cries of the unfortimate experimenter, 
who understood all the dangers of being dragged 
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along the ground under such terrible conditions, he 
obstinately refused to cut the cord which attached 
Leturr to the balloon. When by being battered 
against the ground over a rough country the balloon 
came to a stop, Leturr was found motionless on his 
seat, where, before his departure, he was carefully 
tied. The unfortunate man had a large wounc^ on 
his forehead, and was now all but a corpse. 

Twenty years to a day after this catastrophe, 
another balloon started from Cremorne, carrying 
another flying machine and another experimenter 
much more rash than the preceding, for his pro- 
gramme was to unfasten himself without a parachute 
and to sustain himself without any other aid than 
his wings. This unfortunate man, whose name, De 
Groof, a Belgian, many of our readers may remember, 
had been at one time a shoemaker. He was the 
only true son of Icarus, for Leturr with his para- 
chute was a heretic as much as the Austrian Deghen 
with his balloon. De Groof understood better than 
his predecessors the principles of aerial motion ; but 
he was ill-rewarded for his audacity. He had con- 
structed a spring which enabled him to unhook his 
machine without assistance. On arriving at a height 
of about 1600 feet he detached himself from the 
balloon, and endeavoured to move his wings with 
desperate energy, but to no purpose ; he could not 
even preserve his equilibrium, and was dashed to the 
ground with his machine sideways in sight of a large 
number of people. 

All the misadventures of flying men have not, 
however, been of a tragical kind. Not very long 
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ago a Paris sergent de viUe performed a grotesque 
experiment at La Villette gasworks, at which we 
may laugh without remorse. This man had devised 
a sort of strange machine, in the form of a bird, 
into the body of which he introduced himsell Each 
wing had a sort of pocket into which the operator 
introduced one of his hands. He suspended hiniself 
underneath the circle of a small balloon which was 
held captive, and struck the air with all the force 
of his two arms. Although he had practised on the 
ground, he was unable to maintain the equality of 
his movements. One of his wings got out of order, 
as also did the tail in which the body of the bird 
terminated, and which was set in motion by his feet. 
After some minutes of burlesque exhibition, the 
balloon descended and the experimenter unfastened, 
greatly out of breath. The aeronaut who had lent 
his apparatus took advantage of the gas to make 
an ascent ; he disappeared among the clouds before 
the bird-man, whom he left on the earth, had time 
to deposit his counterfeit wings upon th6 grass. 
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CHAPTER XXXIX. 

BALLOONS IN ENGLAND. 

In 1854 the death of Leturr did not produce any 
sensation. The coroner proceeded with the inquest 
as in all similar cases ; but the jury gave a verdict 
that there was no cause for action. It was different 
in the case of De Groof 's death ; the aeronaut who 
took him up was on the point of being prosecuted, 
and the Gremome establishment of being closed. 

The siege of Paris served greatly to create a 
strong taste for ballooning on the English side of 
the Channel There is scarcely a public holiday or 
fete, in London at any rate, without a balloon being 
sent up. Two or three public gardens make aero- 
nautics a " speciality," as the advertisements put it. 
It is no rare thing to see two or three balloons at a 
time floating over the English metropolis. 

Unfortunately, since Mr. Glaisher terminated his 
series of ascents, no English man of science has 
attempted to imitate him ; aerial voyages have 
ceased to have the least scientific pretext. The 
amateurs who accompany aeronauts scarcely ever 
take the trouble of recording the temperatures they 
meet with or the nature of the clouds they encounter. 
Mr. Coxwell alone, with a perseverance worthy of 
the greatest praise, continues to send occasional 
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letters to the Times, Unfortanatelyy his health 
being delicate, he is compelled to employ assist- 
ants, who have neither his experience nor his 
knowledge. As a rule, the English journals treat 
balloon ascents with an indifference which is pro- 
bably not altogether unmerited. 

It is otherwise, however, with the English war 
department. By its permission, if not under its 
auspices, experiments in military ballooning are 
occasionally made at Woolwich, which have both 
a scientific and a practical interest. Experiments 
have, for example, been made at Woolwich with 
a round balloon to which were attached two screws; 
one of which, moving in a vertical plane, was in- 
tended to produce a movement of translation* The 
other screw, movable in a horizontal plane^ was 
intended to produce an ascent when it was tuned 
from right to left, and a descent when it was tomed 
in the opposite direction. Satisfactory results aie 
said to have been obtained. This idea of maloDg 
balloons execute vertical movements is an exceed- 
ingly fertile one, and deserves to be worked out. In 
fact the employment of mechanical means would 
produce a complete revolution in aerostatics, and 
would give to ascents a degree of precision which 
has been sought after in vain by other means. 

In the present state of things the only motive* 
power employed by the aeronaut to change hia 
level, is weight. When he wishes to rise he renden 
the balloon lighter by throwing out ballast The 
process is simple, but as we have no power to aneat 
this upward motion, the ascent will continue inde- 
finitely as long as no gas escapes by the appendix 
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in quantity sufficient to produce an equilibrium to 
the weight of ballast which has been thrown out 
On the other hand, if the aeronaut had at his dis- 
posal a motive power to change his level, he might 
limit himself to the use of gas and ballast only 
for the purpose of producing an equilibrium to the 
variations of weight caused by the solar heat or by 
a fall of snow or rain. With the exception of a 
slight movement produced by a force of impulsion 
iMrhieh the resistance of the air rapidly annuls, his 
balloon would remain in the stratum of air to which 
he may have conducted it. 

Strangers to these principles, which though indis- 
putable are not generally admitted, experimenters 
have laid aside screws and occupied their attention 
vith hot-air balloons. A Frenchman proposed to 
the French Ministry to employ captive montgol- 
fieres in the army as movable observatories. This 
was a return to the evolutions of Pilatre at the 
K^veillon Garden. The inventor of military mont" 
golfieres proposed to give to the car the form of a 
carriage strong enough to carry all the material of 
the apparatus and the furnace intended to inflate it. 
As soon as the aeronauts set foot on the ground, 
they might then pack up the baggage and imitate 
the snail which carries on its back its fortune and 
its house. There was only one drawback to this 
little arrangement — the montgolfiere took fire on two 
or three different occasions. There remained nothing 
of these ambitious projects but a few handfuls of 
ashes, and the ascent was limited to that of an 
enormous volume of smoke. 



270 ADVENTXTBES IN THE AIR. 



CHAPER XL. 

THE DURUOP INCIDENT. 

After having been acquitted by the French 
Council of War, before whom he was brought up 
for the events of the Commune, Duruof resumed 
his calling of aeronaut. At the end of the month 
of July 1873, he had to make an ascent at Calais, 
a town where a taste for aerial experiments has 
always been strong. He intended to attempt on 
this occasion the passage of the Channel, to renew, 
in fact, the experiment in which Pilatre lost his 
life, but which, if the wind be favourable, does not 
present any exceptional danger. 

As, however, on this occasion the wind bore 
right out to the North Sea, the municipal authori- 
ties refused, not without reason, to authorise the 
departure, although the balloon, completely inflated, 
was held by its ropes in the middle of the Place 
d'Armes. Unfortunately, the Maire did not care to 
take upon himself the responsibility of the y^to, 
which he pronounced. The public, who had not 
been made aware of what had passed, iinagined that 
Duruof refused to carry out his programme. Some 
melancholy individuals, such as are to be found in 
all great crowds, cast doubt upon the courage of 
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the man who opened up the route of the air to the 
aeronauts of the siege of Paris. Duruof immediately 
ran to the Maire, got possession, by a little subter- 
fuge, of the car which had been taken away, and set 
off with his wife, to put to shame those carpers. 
The night came down terribly dark and stormy, and 
the intrepid aeronaut disappeared over the sea. 

A feeling of horror seized nearly all Europe when 
this act of heroic rashness became known. For 
throe days the attention of all was earnestly fixed 
on that corner of the ocean ; everyone was anxious 
to know if Duruof and his heroic spouse had been 
saved by a miracle, which none, however, expected. 
At last a telegram from Wisby allayed the uni- 
versal anxiety. The two shipwrecked balloonists 
had been saved by the vessel of an English fisher- 
man off 'the Skager Kack. The conduct of all 
connected with this almost tragical incident was 
qnite heroic; the simplicity of the woman, who 
believed she was going on a pleasure-trip ; the 
coolness and energy of the husband, who, in a 
terrible situation in which the most daring might 
have been paralysed, retained completely his presence 
of mind. 

It is said that a German vessel, which sighted the 
unfortunate couple, made. all haste to get away from 
them, in the same way as the Dutchmen treated 
General Money in 1784. But the French colours, 
which the Tricolor e bore prominently at her equator, 
were seen from the vessel of the English fisherman. 
Immediately the captain of the Grand Charffe, as 
it was called, set all sail, at the risk of being himself 
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capsized. He bore down upon the balloon in such 
a manner as to intercept it in its onward oonise. 
When he succeeded he launched his boat^ and 
jumped into it with his mate. Then occurred a 
scene to which the brush of the most skilful artist 
could scarcely do justice. The brave English sailozs 
seized hold of the end of tlie rope, fixing themselyes 
to the balloon which dragged them along at a furious 
rate. Duruof threw them his wife, whom they Inokily 
caught hold of. At the same time he himself sprang 
into the boat, into which he fell exhausted, while the 
balloon disappeared in space. 

The reception of Duruof and his wife in England, 
was, as might bo expected, enthusiastic. The 
English aeronauts welcomed Duruof as a brother, 
and Mr. Coxwell lent him a balloon with which he 
made an as(.*eut from the Crystal Palace in presence 
of more than twelve thousand Londoners. We took 
part in that aeronautical fete, which we shall ever 
remember. Never shall we forget the spectacle of 
the great metropolis shining through the doudfl 
which enveloped one-half of it We never saw any- 
thing more splendid from an aerial vantage-gromidy . 
except, perhaps, Paris armed in the midst of the lines 
of her besiegers. 

The inhabitants of Calais made a magnificent 
reparation for the fault of a few croakers by col- 
lecting a handsome subscription. Duruof made use 
of the proceeds to construct a balloon, to which he 
gave the name of the generous to\vn. 

The sensation produced by the Duruof incident 
was of service to all our comrades of the siege of 
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Paris. Animated by a laudable sentiment, the 
government of M. Thiers resolved to accord honorary 
rewards to the aeronauts who had forced the 
Prussian blockade. But as it was thought all had 
equally well served their country, it was decided 
that the crosses and medals should be distributed as 
a sort of mark of national consolation only to tho^e 
who had suffered most in consequence of their 
devotion. The decree stated, in the enumeration of 
services rendered, that one of the recipients had 
been wounded, that another had been taken prisoner, 
that a third had descended in a distant region after 
having crossed the sea, &c. These selections were 
made, it must be admitted, with the most delicate 
consideration for the susceptibilities of all who were 
omitted. But the Duruof incident gave rise to some 
retrospective recrimination on the part of the public, 
who could not understand how the man who opened 
up the aerial highway should be forgotten. These 
considerations had some weight with the Municipal 
Council of Paris, who struck a commemorative 
medal, of which each aeronaut received a copy. 
This may be regarded as the epilogue of the Duruof 
incident, for had it not been for that remajkable and 
memorable rescue, the balloons of the siege would 
have been forgotten. 

We may as well refer here to a more recent ascent 
of Duruof, in which, like the one just described, he 
made a watery descent, attended, however, with 
infinitely less danger. It was on August 21, 1876, 
that Duruof made an ascent from Cherbourg, in 
presence of an immense crowd, in the Ville de Calais, 

T 
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a balloon of 53,000 cubic feet capacity, constructed 
by the money collected in Calais after the accident in 
the German Ocean. It was a quarter to five p,m,, 
and the wind bore north-east. The balloon soon 
made for the open sea, watched, we may be sure, 
with intense interest by the thousands of spectators. 
However, at Duruof* s request, four steamnsloops and 
a steam-tug were cruising about in the offing. AL 
Duruof tried to find a counter current which would 
drive his balloon towards the land. But, after trying 
in vain to a height of nearly 14,000 feet, he re- 
nounced his design, and resolved to descend a 
second time in the open sea. In fact, the balloon 
was specially rigged for such a manoeuvre, and the 
drifting would not be accompanied by the same 
dangers as in the North Sea descent. The car of 
the ViUe de Calais carried cork floats, and a friction 
cone, shaped somewhat like a large extinguisher, 
invented by (Jreen for trailing through the water at 
the end of the guide-rope on the occasion of the 
famous Nassau journey. 

At ten minutes to seven Duruof let out the guide- 
rope, which diminished the speed of the balloon ; but 
seeing that the steamer which followed could not 
come up with him, he threw the cone into the sea. 
As soon as the cone caught the water, Duruof threw 
over eleven bags of ballast, weighing 44 Iba ; but the 
effect was iustantaneous, the balloon's progress was 
all but stopped. The crew of one of the sloops 
seized hold of the ropes and drew the balloon to the 
stern, the car was cleverly fixed to the helm, and 
the tug took them in tow. 
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This success made Daruof ambitious to try another 
ascent. His plan was to take the balloon already 
inflated to Cherbourg, and to attempt next day a 
new excursion, starting this time from the roads. 
But before he got the balloon safe in harbour the 
sea became rough, and the tossing of the sloop, 
combined with the action of the wind, first made a 
great rent in the materials, and then sent it adrift. 
On being again caught it was found to be in ribbons. 
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CHAPTEE XLL 



THE "ZENITH** TBAGEDY. 



The French Society of Aerial Navigation resolved, 
in 1874, to organise an ascent witib the balloon 
Etoile du Nord, Two journeys were made. The 
second, on March 22, was intended specially to test 
the restorative action of oxygen breathed in place of 
ordinary air in a rarefied atmosphere. I have had 
occasion to criticise the results thus obtained else- 
where, and they seemed to me by no means &vour- 
able; for one thing, the experiments were very 
imperfectly conducted. The aeronauts of 1874 only 
reached an altitude often attained withont any 
inconvenience being felt. Yet the account presented 
by them to the Paris Academy proves tibiat they 
experienced serious derangement of the systenif 
which their gaseous cordial had little effect in 
dispelling. 

It was resolved, however, in 1875, to have another 
expedition under analogous conditions. There, ate 
certain extremely systematic minds that hare an 
unhappy tendency to believe that in physiological 
experiments we may substitute for natural conditionB 
certain artificial preparations or operations made 
upon the subjects. It was in obedience to this dis- 
astrous idea that the future aeronauts of the ZeniUk 
submitted to experiments made under a pneumatic 
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bell, for the purpose of accustoming themselves to 
live in rarefied air. The " bell ascent " having given 
satisfactory results, it was believed that no obstacle 
could arrest the intrepid men who set out to repeat 
it in infinite space. 

The Zenith set out from the La Villette gasworks, 
in Paris, in April 1875, on a day when the sky was 
cloudless, and when the cold dry polar current 
prevailed in the upper regions of the air. There 
were three persons in the car — M. Sivel, captain of 
the balloon, M. Croce-Spinelli, and M. Gaston 
Tissandier. The last-mentioned was to carry out a 
particular system of analysis of the dust in the air 
with an aspirator containing a large reservoir filled 
with petroleum oil. This heavy apparatus was so 
arranged that the cords which fastened it to the car 
could be easily cut. The bags of ballast had been 
I rigged outside the car in such a manner that by 
catting a cord they could be emptied iostantaneously. 
The ascent took place gradually in a slight E.N.E. 
wind, the sky being blue but vaporous. The rate of 
ascent was calculated to be nine feet per second, but 
diminished gradually. Shortly after one o'clock the 
altitude obtained was 22,800, and the passengers 
were quite well, although feeling weak. The in- 
halation of oxygen produced good restorative effects 
when tried. Then a consultation took place, and 
the Zenith being in equilibrium, a quantity of 
ballast was thrown overboard. M. Tissandier then 
fjEtinted, and was ignorant of what was felt by his 
friends. 

At eighteen minutes past two he was awakened by 
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M. Croce-Spinelli warning him to throw over ballast, 
as the balloon was fast descending. He obeyed 
mechanically, and at the same time Croc6-Spinelli 
threw overboard the aspirator, weighing eighty 
pounds. Tissandier then wrote in his book a few 
disconnected words, and again fell asleep for about 
an hour. When he awoke the balloon was descend- 
ing at a terrific rate ; no more ballast was left to be 
thrown away, and his two friends were suffocated. 
Their faces had turned black, and the blood was 
flowing from their mouths and noses. They were 
evidently dead. It was a terrible situation. 

The only resource was to cut the grapnel-rope a 
little before the instant when the car should strike 
the ground, which Tissandier did with astonishing 
coolness. The wind had increased in strength, and 
Tissandier was obliged to tear open the balloon in 
order to stop it. It was caught on a hedge in a 
commune of Indre, called Ciron, 190 miles S.S.W. 
from Paris. Tissandier was but slightly hurt ; the 
other two were dead. 

The tra<^ic fate of Sivel and Spinelli is perhaps to 
be ascribed to the fatal resolution of accomplishing 
at any price a height of 24,000 feet, but mainly, no 
doubt, to the throwing out of the aspirator, which 
was discovered afterwards unbroken, as it had been 
provided with a parachute. It was even stated that 
the barometer readings showed that a distance of 
8 miles had been reached. 

Many theories have been proposed to explain how 
one of the experimenters escaped the terrible effects 
of the depression, which he had been the first to feel, 
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since he was the first who lost the use of his senses. 
The favourable result of ascents which, notwith- 
standing a slight passing faintness, enabled Mr. 
Glaisher to rise to a greater height and to return in 
sound health, seems to prove that the rarity of the 
air, even aggravated by the giddy velocity of the 
ascent, was not sufficient by itself to produce the 
catastrophe. These causes must have been aided by 
some deleterious agent. The numerous accidents 
which we have had to tell of, and which have been 
produced by the gas suffocating and paralysing the 
aeronaut, suggest a very natural explanation. The 
unfortunate victims were no doubt asphyxiated, like 
so many of our confreres, by carburettcd hydrogen, 
the services of which aeronauts cannot accept with- 
out risk. May not the petroleum, moreover, that 
filled the aspirator have added its deleterious fumes 
to those of the gas in the balloon ? This is another 
grave question, for it appears that they emptied it 
before precipitating it to the earth, where it fell, like 
the carriage of Gay-Lussac, near a shepherdess who 
was watching her sheep. 

M. Gaston Tissandier, who had passed through expe- 
riences worthy of the pencil of Dante, found upon the 
earth such hospitality as Theocritus has described in 
his Idylls. Having escaped by a miracle, consider- 
ing his not over-robust constitution, the dangers of 
the air, he fell in the midst of a verdant meadow, 
where terrestrial nature displayed the fulness of her 
richest productions. He was treated with the 
greatest kindness and enthusiasm by the patriotic 
people of Blanc. 
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'I'lio fate of Croce and Sivel is fraught with many 
k'ssoiis for aeronauts. No good purpose is served by 
allowing devotion to be pushed to the extreme, to 
the neglect of the most elementary rules of personal 
siifety. It ought not to be forgotten that if the two 
aeronauts are dead, it is because they carried ont 
with marvellous rigour the charge they received 
beibre quitting the earth. The sole survivor of the 
catastrophe has explained this enthusiasm by the 
vertigo of high regions, the voice which says^ 
** Excelsior, ex<*elsior, plunge into the dark blue of 
that gaping gulf ! " 

Siv(4 and Croce are justly regarded as two soldiers 
killed on the field of battle, as was eloquently said 
at their crowded funeral in P^re-Ia-Chaisey where 
quite recently a beautiful monument has been 
erected to their memory. The glory of these 
martyrs of science will only be complete if their 
trespass serves to prevent the return of similar 
catastro[)he8 ; if we learn better to contend with 
the extreme difficulties which they enconoterei 
Their cruel fate shows that aerial enterprise bristlei 
with dangers, that it is necessary to multiply pre- 
cautions as is done in an expedition for the conquert 
of the North Pole, in order to leave to Death M> 
opening by which he may seize his prey. 

Wo cannot too much insist on this capital trnthi 
the source of all progress in the air, as upon the land 
and the sea. The important^ the indiapensaUe 
thing is not to make long, dangerous, extraordinaiy 
expeditions, but excursions every part of which ii 
marked by the most careful observations. 
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CHAPTER XLII. 

HOLIDAY ASCENTS. 

When an astronomer is anxious to observe the 
stars with an instrument of exceptional power, he 
does not take it easy, nor choose his times of work. 
Every night, especially in the middle of winter, in 
spite of the most rigorous cold, it is indispensable 
that he be at his post in order to take advantage of 
a space of clearness. The aeronaut who proposes to 
make an ascent for a determined purpose should 
proceed in exactly the same way ; but w hat aerial 
voyager can flatter himself with having at his dis- 
posal night and day a balloon ready for inflation ? 

We have learned to our cost that the directors of 
great observatories will never make up their minds 
to recommend these experiments, although balloons 
have proved themselves capable of being utilised for 
observations of unusual interest. But how are we to 
find the means of sending them up at appropriate 
times? 

Happily, the number of scientific results to be 
gleaned in the heavens is so great, that even very 
mediocre observers could not but find important 
results, were they to make a sufficient number of 
ascents. We would therefore say to those who 
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nttempt to sound the wide tinknown above: ^Get 
into your balloon, look quietly around you, and soon 
you will know more about the air than all the wise 
men who remain on earth." 

I^ut how to follow our counsel? The most simple 
plan is to take advantage of the ascents by com- 
] tetent balloonists at public fetes. It has been in this 
way, indeed, that many of the results we have referred 
to have been acquired. We can refer to our owe 
experience in support of the advice we have giveiif 
and which we emphatically repeat. 

Aerial operations require a multitude of adjuncts; 
of which it is difficult to conceive without having 
had actual experience of the obstacles which are apt 
to daunt one at the very outset. Happily, a reward 
for all exertion is to be found in the air. Not only 
do wo enjoy in peace a beautiful spectacle, but we 
can often snatch from nature secrets of vast im- 
portance, if we take note of all the details of the 
business of an aeronaut, if we have shared in all the 
emotions of the men of the air, and if, without 
pretending to rival them in bravery and dexterity, 
we have aided them in their. combat against the 
wind and the people. 

We have written the preceding pages in the hope 
that our example may be followed, and that men of 
science and leisure will interest themselves in aeiial 
navigation, as the most useful and most agreeaUe 
amusement imaginable, as a splendid exercisei not 
only for the body, but also for the spirit. 

The nocturnal ascent which we represent in onr 
illustration was directed by Eug^e Gbdard on 
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Angnst 2, 1875, with his balloon, the Univers, of 
10,000 cubic feet. We left Eheims at ten o'clock in 
the evening, and we descended at sunrise near to 
Moret, at the entrance to the forest of Fontainebleau. 
During the night we observed a great number of 
shooting stars, at a period when none had been 
noticed from the earth. Probably we saw the van- 
guard of that shower which appeared a week later, 
and which was remarkable as well for its extreme 
abundance as for its duration. 

But this was not the only result of this expedition. 
The echoes produced on the surface of the earth 
were so numerous, when not passing over a forest, 
that we asked ourselves whether it were not a 
practical method to ascertain the distance of the 
ground and even to discover its nature. 

The illumination produced by the magnijScent 
Bengal light which we trailed through the air was 
magnificently effective. But it was not a vain and 
futile decoration, 'for by its aid we could see ter- 
restrial objects with great distinctness. 

At the beginning of the month of September I 
took my seat in the car of the balloon Saint Cyprien, 
directed by M. Jules Godard, who performed his 
trapeze feats underneath on a frame carrying a 
dozen firework bombs. These exploded one after the 
other, at intervals regulated by the length of a 
match lighted before oiu* departure, and calculated 
to cause them to explode successively. 

This experiment might very well serve to de- 
termine the rate of sound, for the bombs made a 
terrific noise. They were heard on earth, and gave 
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rise to echoes which reached the balloon. It 
trembled each time the sonorous wave reached it as 
though it were shivering. 

A still shorter ascent, made two months later with 
the same aeronaut, brought out the extraordinary 
regularity with which every higher ai]>current is 
modified on approaching the earth, owing to the 
unevenness of the surface, which tends to slacken the 
speed of the wind. The Davy, as the balloon was 
named, had risen from the old Circus in the Place 
Eylau, with a feeble wind, which blew towards the 
west; as it rose, it met currents whose direction 
became more and more northerly. At 2300 feet 
above the level of the ground the aerial strata had 
already a north-westerly direction. At 4600 feet 
they had turned other 45 degrees in the same 
direction, and were driven by a real south wind, 
which reigned with a veritable vigour, and seemed 
to possess a tolerable thickness. A few hours later, 
this southerly current had disappeared and had 
given place to a north wind, for the night was cold, 
clear, and beautiful. 

For more than ten hours it would have been 
possible to reach any point situated between the 
north and west of the Circus, without further trouble 
than to choose the suitable current below 4500 feet. 
It is probable that by ascending to 6500 feet we 
should have been carried towards the south. 

To explore the atmosphere it is not necessary to 
have recourse to floating balloons ; far less expensive 
experiments will suffice. By throwing little fore- 
runner balloons into the air, all aeronauts calculate 
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^With a precision often incredible the speed and the 
4iiection of the winds. Quite recently, in Park, 
timilar small balloons hare been made use of to 
ascertain not only the direction of the various 
cmrents of air, but the height of clouds and other 
interesting points. 
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CHAPTER XLIII. 

AERONAUTICAL INCIDENTS IN AMEEICA. 

The facility with which American journals accept 
the most extraordinary stories, and the yague and 
contradictory manner with which they report the 
most interesting aeronautical facts, are not calcu- 
lated to give us a high opinion of their aerial 
knowledge. But the American journals approve of 
the interest which aeronautical operations excite. 

The Daily Graphic^ an illustrated paper of New 
York, furnished funds to a certain Professor Wyse, 
who proposed to cross the Atlantic and reach Europe 
in a balloon. This, is a gigantic project, which has 
occupied the minds of American aeronauts for more 
than thirty years; but at the last moment Wyse 
proved himself more prudent than might have been 
supposed, and desisted. 

Nothing evidently prevents this voyage from 
being made in two or three days, if a tempest can 
be found at a given point. But as the venerable 
Professor Henry of Washington remarked, aeronauts 
who wish to attempt such extraordinary experiments, 
ought to commence by making long ascents above the 
earth where forced interruption in the voyage is not 
a misfortune without remedy. It is not that there 
is no want of space in the New World for aeronauts 
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who desire to distinguish themselves. An American 
aeronaut^ having been caught a few years ago by a 
north-east wind, was forced to descend in the forests 
of Northern Canada. He was able to regain the 
United States only after an eight-days' march in ' a 
country covered with forests, where nobody had ever 
penetrated, and where he only found a few roots to 
satisfy his hunger. 

The wind, which has more than once protected 
aeronauts, prevented one of tlie companions of 
Professor Wyse from making the fearful attempt on 
his own account. This aeronaut, who called himself 
Captain Donaldson, having attempted an inflation, 
perceived a rent in his balloon, and all the gas 
which he had uselessly accumulated during several 
hours evaporated in the air in an instant. With the 
remains of the globe thus ripped open, Donaldson 
constructed himself a large balloon, which he used 
for a series of ascents with journalists and amateurs, 
both at Philadelphia and at Chicago. 

Balloons appear to be becoming more and more 
popular each year on the other side of the Atlantic ; 
the celebrated Bamum could not fail to take them 
in hand. After having, it appears, made a voyage 
to Europe to inform himself of the state of aerial 
navigation, he placed at the disposal of Donaldson 
all the money necessary for a proper aerial equip- 
ment. But these attempts commenced unfortu- 
nately. Donaldson, who had made an ascent at 
Philadelphia, sacrificed his balloon in order to escape 
from the redoubtable ocean over which he appeared 
to be formerly so anxious to sail. 
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Fearing he might be unable to stop on the 8horet= 
of New Jersey, where he was in fall sail, he imitateS 
the manoeuvre of one of the siege aeronauts and cu^ 
the cords of his balloon. The globe fled into th^ 
Atlantic, and, we need scarcely add, nobody hasE 
heard of it since. 

At the commencement of the month of Augu&^ 
1875, Captain Donaldson made an ascent at Chicago. 
The wind was very violent, and the inflation would 
have been impossible if Donaldson had not caused a 
row of masts to be erected, sustaining immense 
sheets, which served as a barrier to the impetuoufl 
course of the storm. Two journalists entered the 
car, although the wind was blowing a tempest. A 
sudden squall having thrown the balloon violently to 
the ground, one of the two passengers, of German 
origin, profited by the providential shock to throw 
himself on the earth, abandoning his two com- 
panions, whose aeronautical equilibrium was thuB 
upset. The balloon disappeared like an arrow in 
the direction of Lake Michigan, upon the south 
shore of which Chicago is built. All the spectaton 
returned sorrowfuUy home, fearing that a catastrophe 
was at hand. 

A few hours later the captain of a small Swedish 
sloop, who was navigating the lake, saw a l^alloon 
approaching the surface, and made all sail to the 
rescue. The wind blew with such fury that the 
Little Guide, such was the name of the courageous 
little shij), was soon close to the car, which the 
skipper was about to lay hold of when the globe 
again flew up and disappeared in the clouds. The 
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^^ilcwB, stoimed by a Telocity "wlich s&eiLed ?::pier- 
*^XUnan, asked themselTes whether they had LCrt beieL 
^lie dapes of a ballncinatioii. if they "srere ijot 
PUisned by the shadow of a cloud thr-jwn by the 
^oon on the snrfiEtce of the wares. On arriving at 
CShicago on the following morning they learned the 
details of the ascent Xo doubt was longer jxissible. 
Two more unfortunates had been sacrificed bv their 
own rashness. About three weeks after the remains 
of the victims were cast ashore bv the wave?. 

It was necessary, in order to convince her of the 
catastrophe, to show the body of Donaldson to his 
intended bride, who, like Filatre's. was present at 
the funereal departure of him whom she loved. Till 
she saw the body she refused to believe in his fate. 
''Donaldson must return," she said : "he cannot die, 
as I am to make my first ascent with him." 

Seeing tbat the balloon, exhausted by the great 
bound at starting, could not sustain them, the un- 
fortunate men had thrown out all their ballast. 

The chimeras Donaldson had so long followed 
out were not to die with him. A German, named 
Schroder, took it into his head to build a directable 
balloon at Baltimore, intended to cross the Atlantic. 
He carried his audacity so far as to ask the Post- 
Master-General of the United States to make a 
contract for the transport of despatches. The latter 
haying disdained to reply, Mr. Schroder furiously 
attacked him in the papers. Happily for this 
maniac, a storm at the beginning of the year broke 
over his horrible machine and tore it into rags, so 
that the experiment could not be made. 

u 
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CHAPTER XLIV. 

THE CATASTROPHE OP THE **UN1VEB8." 

The success of the ascents of M. Eug^e Godard io 
Belgium were such that this able aeronaut wished to 
make a private ascent in Paris in honour of hii 
passengers. But not being able to carry out thii 
project, M. Godard placed his beantifdl balloon, die 
UniverSy at the disposal of Colonel JjaxoB&iBi, 
president of the ballooning conunittee. 

In consequence of a number of mishaps beyond 
the control of the aeronaut/ the material of the 
balloon remained at the gasworks for a number of 
days during frightfully cold weather. Frozen to 
the core, though M. Eugene Godard had taken the 
precaution to cover it with an impermeable awning 
the net shrunk in an astonishing manner. It hil 
become so narrow that the normal distance betweei 
the car and the appendix was diminished by mon 
than 4^ feet. The regular expansion of the UfUiMn 
had thus become an impossibility. The stuff/ wUi 
had not shrunk, but whose force of resistance hi 
been diminished by the cold, was not eqiudlf 
sustained by the meshes in all its parts. 

At the moment of departure, on December 8^ Itflti 
a shower of hail fell on the balloon^ which, aooomi- 
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lating on its upper part, complicated the position. 
Grains of hail, as well as flakes of snow, possess the 
property of clinging together under pressure, or at 
the commencement of a thaw. It is thus that the 
snowballs are formed with which boys amuse them- 
selves, and the compact ice found in glaciers. 

The icicles thus formed stick as well to the stuff 
as to the net They form a material obstacle to the 
play of the meshes, which separate one from the other 
as soon as the balloon expands, but which could not 
now do so without acting injuriously on the stuff to 
which they are soldered. The stuff, whose power of 
resistance is diminished by the cold, opens, and the 
gas escapes in quantity by a rent, which rapidly 
extends. 

The brave French oflScers who formed part of the 
expedition stretched out their maps with as much 
coolness as if they were seated at a table of the war 
department. Quite in his element, each one had his 
eye at the telescope or his pencil in hand. 

Alas ! before the studious observers had time to 
guess the nature of the danger that threatened them, 
a fearful shock, as the car dashes against the ground, 
makes their bones crack. The fall was so giddy 
that Eugene Godard required all his presence of 
mind to think of throwing out his ballast ; but in 
the air an experienced aeronaut is never taken 
unawares. The passengers could only obey him in 
an imperfect manner. Before they understood the 
order it was too late to execute it. Eugene Godard 
threw the sand out with such fury that he received 
a shock whilst in an awkward position. He fainted, 

u 2 
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and when by an effort he recoyeredy the bone of Ae 
knee was found piercing the flesh. He had a brokeo 
leg. The balloon, which had been floating scarcely 
three-quarters of an hour, had not risen higher than 
1300 feet. It floated as dose as possible to the 
earth without entering the zone where bullets and 
balls can easily take effect. 

The aerial accident took place in the commime of 
Montreuily close to Yincennes. 

The inhabitants, who heard the sacks falling wiih 
a tremendous noise, imagined that the balloon vm 
throwing out shells or bombs, and they fled in aD 
directions. It was only when they saw the baUoon 
lying on the ground that they understood that ft 
great misfortune had happened. Then they made 
all haste to succour the unfortunate aeronauts. TIib 
passengers who had had the presence of mind to 
cling to the rigging (which an aerial traveller should 
neyer forget to do) left the car, while the olihen 
remained to be tossed about pell-melL Making as 
heroic effort, M. Godard raised himself up^ and 
although his broken knee-cap pierced the fiflBfaf 
he directed the rescue with astonishing ooohiflBi 
Never has aerial misfortune been more lioh n 
precious lessons. 

We give an illustration representing the cati^ 
strophe and showing the gravity of. the oonsequencei 
of a hurried start. It shows the sad fate of passeDgSB 
ignorant of the nature of the dangers they expoM 
themselves to with such honourable confidenee^ with- 
out the slightest idea of the manosnvies they mftj 
be called on to assist in. Our sketch will show liov 
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it was possible for the car to knock against a wall 
as it did, and rebound to one side, whilst the balloon 
fell to the other — that is, in the direction diametrically 
opposite. This strange separation of the valve and 
the car produced totally unforeseen effects. Caught 
under the stuff, the cord was stretched so tight that 
the springs moved automatically. One of the lids 
having assumed a perpendicular position on the 
plane of the seat where it rested, the valve refused to 
open. 

M. Henry Giffard made an official examination of 
the balloon at the Hotel des Invalides, to which the 
torn balloon had been taken. He examined it with 
care, and soon discovered the cause of the acci- 
dent ; it is firom his report that we have taken the 
account given above. 

We would call attention (see Fig., p. 294) to the 
pecnliar manner in which we weighted the car of 
the balloon EgaliUy from which we had the honour 
of flying the French flag in broad daylight, when 
the state balloons sought the darkness in order to 
hide themselves from the Prussian balls. In fact, if 
OUT method had been followed in the Univers, the 
throwing out of ballast would have been wonder- 
fully fisuiilitated. Godard would likewise have 
succeeded in saving his petssengers if the choice 
of his helps had been left to him, if the officers, 
whatever their rank, had been told that they owed 
obedience to the aeronaut, should necessity demand 
it, and that he was the only metster on board. 

Another balloon tragedy caused a sensation in the 
autumn of 1876. M. Triquet, a cabinet-maker, had 
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tamed aeronant, and 
was in the habit of 
makiDg ascents at the 
fairs round abont 
Faris. He had qaicklj 
reached a certain de- 
gree of clevemeea in 
his risky profession. 
But, as we say ia 
French, Vappetit vient 
en mangeant Desiroos 
to increase the attrac- 
tions M Tnqoet 
attempted to imitate 
Jules Godard or at 
least caused his sod to 
do BO He ascended 
with the yoong man, 
perfomuDg exercises 
on a trapeze snspended 
beneath the car. As young Triqaet was 
only a tyro in gymnastics, he was attached 
by & rope concealed from the on-Iookets, 
so that if he failed to grasp the bar he 
was to alt appearance safe. Unfortonately 
there is an endless comph'oatioa in aerial 
affairs. 

In an ascent which took place at 
IVIontrouge, the air was so warm that the 
gas was heated to au extraordinary d^ree. 
A cloud having passed between the balloon 
and the eubj the frame was precipitated 
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with uncontrollable force. Poor Triquet had not 
ballast enough to resist the condensing action of 
shade. His son had neither time nor coolness enough 
to resume his seat within the car ; and as the wind 
was blowing with tremendous force, and the ground 
precipitous and covered with large stones, the son 
was crushed to death. 



I 
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CHAPTER XLV. 

ANOTHER IMMENSE GAPTIYE BALLOOK. 

The approach of the Paris Intemational Exhibition 
of 1878 has determined M. Giffard to bmld a new 
captive balloon, which will be admirably equipped 
for a number of interesting experiments, and the 
execution of unprecedented ascents after having 
served its purpose at the Exhibition. 

It was proposed at first to have it fitted up in the 
Champ de Mars, and M. Krantz, the general com- 
missioner of the Exhibition, was instructed as to it; 
but it required such a space that it was impossible 
to grant this location. M. GifiGetrd then asked to be 
allowed to place his monster balloon in the court of 
the Tuileries. Permission was readily granted by 
M. Caillaux, the French minister of public works, 
and M. Giffard received the notification of the minis- 
terial decision on the 14th of August. 

The height to which the balloon will reach from 
that central spot will be upwards of 1500 feet ; bat it 
is supposed that the cable will streteh, owing to the 
tension, and an additional distance of 150 feet will 
be gradually obtained. 

The cubic capacity of the globe will be 777,000 
cubic feet, with an elevating power of about 24 tons. 
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Bat as the canvas will undergo a certain tension, 
ainoe the balloon will be closed bv an inferior valve 
as well as a superior one, it is supposed that the 
capacity will be gradually enlarged to the extent of 
50,000 additional cubic feet. 

A register will be kept of all meteorological 
obBervations, and the captive balloon will be kept 
in constant communication with the International 
meteorological service. Free balloons will be sent 
up hourly, carrying postal cards with a request to 
the finder to send them back with an account of 
the circumstances under which they are found. A 
booIdng-o£Sce will be open for aerial pleasure-trips 
under the guidance of experienced aeronauts. On 
certain nights illuminations will be organised on 
board the car, where smoking will be allowed, as 
every precaution will be taken against the possibility 
of fire. 

The cable will be able to support a pressure of 
45 tons at its lower end, and about 30 at its upper 
end The steam-engine will have a motive power 
to control the ascent and regulate the doscont at a 
xate of about 10 feet per second. From thirty to 
finrty people will be taken up at once, according to 
weather, with several tons of ballast and guido-ropo ; 
everything, indeed, necessary for an ordinary ascent. 
An observatory, with large self-acting and regis- 
tering instruments, will be established on board. 

Every passenger will receive a commemorative 
medal, and a map showing Paris as seen from tlio 
captive balloon of 1878. Special ascents will be 
made to observe the transit of Mercury across the 
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sun, which will be partially visible at Paris, in the 
beginning of May. 

M. Giffard has already begun the experiments 
for preparing his hydrogen gas, by a eontinnous 
process which permits the sulphate of iron to be 
collected for industrial purposes. The plate which 
we have designed gives a correct idea of the process. 
A reservoir of acid and a reservoir of water have 
been placed on the top, the reservoir of acid being 
the smaller. Acid and water are transmitted to a 
cast-iron boiler, strongly coated with a sheet of lead. 
They are mixed when falling by the same pipe 
which generates a degree of heat amounting to 
190° Fahr. The boiler is filled up with iron filings 
which are acted upon, and the reaction is so strong 
that the liquid is warmed to 312°. 

When the provision of iron fiUngs has beetn 
exhausted, another lot is thrown in by opening the 
cover. The men are exhibited in the act of exe- 
cuting this operation. This interesting operation 
is done so quickly that the loss of gas escaping 
during the process of opening is quite immateriaL 
The gas, after having been produced, is sent throogh 
a purifier, cooled, and conducted by the pipe into 
the balloon. The production is quite r^ular, and 
the liquid which has been passed through the iron 
filings is received in large tanks, where the sul- 
phate of iron is collected after having been crystal- 
lized. To facilitate the preparations, a certain 
quantity of iron is added to the liquid, in tanke^ 
to destroy the small quantity of acid which has 
escaped. 

A number of balloons have been sent up with 
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en the ice if Ujt -wini iii zxji iLinr ii. ii^ ifsr^i 
diiedioii. As ce zi:r± siibss r«Til :c Grf^'T.ir.g 
and Amerifift •Gaz.T"* lArii iiTe r«E»Eii -riTLirevi to 
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a pmpoee in Arctic eiiliriiiiii are ^zL-io-biedlT 
great, although 3d exprri-E:ir2»=ii an ^f^TyzaJzi as Mr. 
CoKwell seems to thki the exi-Errinent wrll worth 
trying; and in a letter to Cosiinander Cheyne, who 
is eager to lead an exj:«»iition to the Pole, the 
Teteian balloonist has sketohe*! a plan which he seems 
to think woold have a g:oi change of snooess. At 
all eyents a captive ball'jon with a cable of as great 
a length as possible might be of great service in 
ascertaining the nature of the region for many miles 
beyond the farthest point yet reached. The car of a 
Polar balloon would have to be constructeti so that 
it might be utilized according to circumstances, 
either as a sledge or a boat, so that the explorers 
might take advantage of whichever of the three elt^ 
ments might be most practicable — air, water, or itv. 

I am, at this present winter, endeavouring to 
organize preliminary researches and experiments in 
connection with Captain Howgate's Polar expoili- 
tion, which is to start in July, 1878. 

I wrote in June 1877 to Captain Tyson, so woU 
known in connection with the remarkable An*tio 



300 ADVENTTTBES IN THE AIB. 



CHAPTEE XLVI. 

BALLOONING AND AROTIO EXPLORATION. 

The idea of making use of the balloon to reach 
the North Pole is chimerical so long as a method 
of directing balloons has n<3t been discovered. It 
would be mere madness in an exploring party to 
leave the solid earth, or almost equally solid ice, 
and trust themselves to the fickle air, at such a 
distance from all human help, and under circum- 
stances so terrible. But it seems now to be admitted 
that it would be impossible by the Smith Sound 
route to go beyond Captain Markham's farthest 
point without the employment of new methods. 

Captain Howgate, of the United States army, who 
has devised a scheme for planting a colony at Lady 
Franklin's Bay, to remain there until the Pole is 
reached, understood too well the difficulties of the 
undertaking to leave out of his programme any 
means likely to conduce to the attainment of the 
end in view. The proximity of an abundant supply 
of coal suggested the idea of preparing gas on the 
spot and inflating balloons. The preparation of the 
gas must of necessity be accomplished without the 
use of acid, and if possible of iron, although there is 
always a lot of waste iron to dispose of in a large 
marine expedition. 
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In connection with Arctic exploration, balloons 
might be used either to ascertain the directions of 
the varioQS cnrrents of air, or to transport to a 
distance a party who coold return either by water or 
on the ice if the wind did not blow in the desired 
direction. As the north coasts both of Greenland 
and America (Grant's Land) have been explored to 
some distance from Kobeson Channel, the difficulties 
of returning would be considerably lessened. Still 
the difficulties in the way of using balloons for such 
a purpose in Arctic exploration are undoubtedly 
great, although so experienced an aeronaut as Mr. 
Coxwell seems to think the experiment well worth 
trying ; and in a letter to Commander Cheyne, who 
is eager to lead an expedition to the Pole, the 
veteran balloonist has sketched a plan which he seems 
to think would have a good chance of success. At 
all events a captive balloon with a cable of as great 
a length as possible might be of great service in 
ascertaining the nature of the region for many miles 
beyond the farthest point yet reached. The car of a 
Polar balloon would have to be constructed so that 
it might be utilized according to circumstances, 
either as a sledge or a boat, so that the explorers 
might take advantage of whichever of the three ele- 
ments might be most practicable — air, water, or ice. 

I am, at this present winter, endeavouring to 
organize preliminary researches and experiments in 
connection with Captain Howgate's Polar expedi- 
tion, which is to start in July, 1878. 

I wrote in June 1877 to Captain Tyson, so well 
known in connection with the remarkable Arctic 
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expedition in the * Polaris/ offering my services as a 
scientific obserrer and historiographer in connection 
mth Captain Howgate's expedition, and proposing 
at the same time to organize a balloon serrice, if 
such a method of exploration were deemed ad- 
missible. My proposal was replied to as follows by 
Captain Howgate, dated from the "War Depart^ 
ment, Office of the Chief Signal Officer, Washington, 
D.C., August 16, 1877. — Your valued favour of 
the 16th of June, addressed to Captain Tyson, was 
forwarded to me for reply. This reply has been 
necessarily delayed by the amount of work thrown 
upon me during the fitting out of the * Florence/ 
But I avail myself of this first opportunity to say 
that, should Congress, as I hope, l^slate favourably 
for the proposed Arctic colony at its next session, 
it is my intention to try the value of balloons 
as an agent of exploration; and your services, so 
courteously offered, will be thankfully accepted. 
Your reputation as a man of letters and science is 
too well known to render such references as you 
allude to necessary." 

In connection with the latest proposed application 
of ballooning, the progress of which we have endea- 
voured to trace in the preceding pages, it may not 
be inappropriate to conclude our little work with a 
brief account of the arrangements for the novel 
expedition whose originator is unprejudiced enough 
to declare his intention ^^ to try the value of balloons 
as an agent of exploration." 

The schooner * Florence,' Captain George E. Tyson, 
master, sailed on August 16 from New London for 
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the Polar seas. The purpose of her voyage is to 
establish a depot of supplies on Northumberland 
Island, upon which the main Arctic Exploring Ex- 
pedition, which sails in July, 1878, under Captain 
H. W. Howgate, is to draw for subsistence while 
prosecuting his search for the North Pole. The 
* Florence ' was to arrive at a point on Cumberland 
Island about August 25. She wHl cruise therefrom 
after whale, and when a cargo of bone and oil is 
made up, go into winter quarters, and establish what 
the scientific world will know as the Howgate Polar 
Colony. Captain Tyson's duties in this respect are 
to engage, as soon as possible after his arrival at the 
island, at least a dozen Esquimaux families, who by 
long residence in the Arctic region are inured to the 
hardships and discomforts of the northern winter ; 
secure a hundred or more dogs, a quantity of native 
sledges and material for clothing, in the construction 
of which the native women will be employed during 
the winter. 

In July 1878 Captain Howgate himself will sail 
in command of the main expedition. This wHl 
touch at Disco, on the Greenland coast, about 
August 1, and there be joined by Captain Tyson a 
few days later, he transferring to Howgate 's vessel 
the stores gathered through the winter. Thence the 
vessel under Howgate, with its own and Tyson's 
crew, will move northward, establishing at suitable 
distances sub-bases of supplies upon which to fall 
back in the event of such a step being made neces- 
sary. Captain Howgate's plans therefore embrace, 
besides the grand search for the Pole, the collection 
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of full meteorological, hydrographicaly and geological 
data, and generally a more comprehensiYe know* 
ledge of the unknown north lands than is now 
possessed. How exactly the main expedition will 
be equipped it is yet too early to say. Much de- 
pends upon the action of Congress. The vessel used 
will be larger than the * Polaris/ and, like her, pro^ 
pelled by steam and sails. Whatever science has 
constructed for astronomical and other cognate 
scientific researches will be at Captain Howgate's 
command if his wishes are carried out, and the 
fullest equipment otherwise given him. Of private 
aid he is assured, as several wealthy gentlemen are 
deeply interested in his scheme. 

Captain Howgate is an officer of the United States 
army, who has done excellent work in connection 
with what is known on the other side of the Atlantic 
as the Signal Service, a department iacluding me- 
teorological and similar observations, and demanding 
high scientific attainments and training. Captain 
Howgate is also a cool and practical man, at the 
same time full of enthusiasm, as might be inferred 
from the scheme of exploration he has devised. 
Altogether then he appears to be well qualified to 
be the leader of the proposed Polar Colony, which 
let us hope will return with the secret of the Pole, 
whether that secret be attained by means of balloons 
or otherwise. 
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round the Island — Hotel TurlfFs — Coaches, kc. — ^Douglas, Cabtletown, Peel, and 
Ramsay S(>ctions — a Walk round the Island — Index, &c Also, Chapters <m Local 
Names — Mineralogy — Civil History — Ecclesiastical History— Geology — Botany 
— Zoology — Agrlculttire — Commerce — and Sea Trout-nshing. With Map. 
Fcap. 8vo, cloth, 5$. 

SMALLER PRACTICAL GUIDE to the ISLE OF MAN. Containing 

Distances — Heights of Mountains — Charges for Porters and Conveyanoe»— How 
to spend a Flying Visit — Voyage round the Island, Ac. With Map. Fcap. 
8vo, 28. 

PRACTICAL GUIDE to the ISLE OF WIGHT. Coutainiiw Itdl and 

Original Information for Tourists respecting Walks, Drives, and ExcorsifHis; 
Railway Trains, Steamers. Coaches, Boats, Hotels, l^blio Buildings, Places of 
Wortihip, &c. ; also. Chapters on the Local Names, the Histoiy. Geoloey, 
B<itany, Quadrupeds, Reptiles, Fresh-water Fishes, Birds, and Butteiflles; um 
Fortitlctitions ; Agriculture, Commerce, and Fisheries of the island. With View 
of Osborne House and Six Maps ; Five Sectional Maps on the Scale of 1 indi to 
a mile, showing the Riiilwrfys with their Stations, the Roads, Pathways, A:c, and 
a Geological Map of the Isln of Wi^tht and neighbouring Country, extending to 
Southampton, Winchester, Lymington, Portsmouth, &c Fcap. Svo, doth, St. 

SMALLER PRACTICAL GUIDE to the ISLE OF WIGHT: Oontaining 

Information for Tourlbts concerning Walks and Excursions, Bailwaj Traiiu^ 
Steamers, Coaches, &c With Two Maps. Fcap. Svo, 2*. 

■ 
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L-OONIC SECTIONS— The METHOD of PRaiECTIOXS. By the 

Rev. SmxET Boltoh Kixcaid, MA., Trinity Ck)ll^^, Cainbiidge; Master of 
the Modem Side of Ipewich School. Author of * The Air EngiDe,' * An Index 
(rf British Geology,' &c. Crown 8vo, cloth, 2s. 6d. 

J.—VIBGIL'S £NEiD: Translated into English Yerae by the Rev. J. M. 
KiXG, Yicar of Catoombe. late Scholar of BalL ColL, Oxon. Second Edition. 
Grown 8to, doth, 7<. 6d. 

laBSCH.— IRISH RIFLEMEN in AMERICA. By Asthur Blekkekhassext 
LsBCH.. With Coloured Plates and a Map. Crown 8vo, cloth, 6«. 

L— A FEW PAYS in BELGICJM and HOLLAND ; An Idle Book for an 
Idle Hour. By Lady Lees, Author of 'Dritnl Flowers,' 'Effie's Tales,' Iec 
Ckmtents: Bruges, Ghent, Antwerp, Bruxelles, Rotterdam, the Hague, UeUt, 
Leyden, Haarlem, Ambterdam, kc Crown 8vo, cloth, 4s. 6d. 

L— The ENtiLlSH LANGUAGE: Its GRAMMAR and HISTORY; 
together with a TREATISE on ENGLISH COMPOSITION, and SETS of 
EXERCISIiS and EXAMINATION PAPbIRS for the ASSISTANCE of 
TEACHfc.RS aiid STUDENTS. By the Rev. Henry Lewis, RA.. Principal <»f 
Colbam Training College, late Senior Lecturer at the National Society's Tndnlng 
College, Battersea. Sixth Edition. Fcap. 8vo, cloth, 3s. 

ENGLISH GRAMMAR for BEGINNERS, in a SERIFS of EASY 

LESSONS. By the Rev. Hekrt Lewis, B.A., Principal of Culham Training 
College, late Senior Lecturer at the National Soi iety's Training College, Bat- 
tersea. Intended for the use of Jimior Classes, and as an Introduction to the 
Author's larger English Grammar. Second Edition. Medium 18mo, price 2(L 

UBH^TIS (J.).— DIGEST of the ENGLISH CENSUS of 1871, compiled ftom the 
Official Returns and Edited by James Lewis Tof the Registrar-General's 
Dejiartment, Somerset House). Sanciiuned by the Registrar-General, and 
dedicated by permission to the President, Vice-Presidents, and Council of the 
Statistical Society of London. Royal 8vo. cloth, bs. 

liOBLBY.—MOUNT VESUVIUS: A DESCRIPTIVE, HISTORICAL, and 
GEOLOGICAL ACCOUN r of the VOLCANO, with a NOTICE of the RECENT 
ERUPTION, and an Appendix, containing Letters by Punt the Younger, a 
Table of Dates of Eruptions, and a List of Vesuvian Minerals. By J. Logan, 
F.G.S. With View, Map (printed in Culours), and Si-ction. Demy 8vo, doth, 
2s. 6d. 

LONDON GUIDE. How to get fh)m or to any Part of London, or its 
Suburbs, Public Building, Place of Worship, Exhibition, Institution, Place of 
Amusement, &c.; wiih Times, Fares, Prices of Admi&sion, Speciality, &c 
Third Edition. With Map. Crown 8vo, cloth, 3«. ed. 

liONDON, ROUND ABOUT.— TOURISTS' GUIDE to the COUNTRY 
within a circle of TWELVE MILES ROUND ABOUT LONDON. Comprising 
a list of the Parishes, Towns, Villages, Hamlets, Parks, Seats, Churches, Livings, 
Monuments, and Eminent Inhabitants. With Historical, Arcliax)logical, Archi- 
tectural, and Picturesque Notes, suitable for the Tourist, Antiquarian, and 
Artist. Compiled from the best ancient and modem authorities and from actual 
obeervatii.n. To which is added a Series of Specimens ot Walking Excundons, 
limited to six miles, and visits to Hatheld. Knole, St. Albans, and Wmdbor, with 
a copious Index. By a Fellow of the Society of AnUquaries. Fcap. 8vo, cloth, 
with Map, 2s. 
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LUCAS.— HORIZOXTAL WELLS. A New AppIfcaHon of Geolofdcal PrlndplM 
to effect the Solution of the Problem of Sopplyfaog London with Water. ^7 J. 
Lucas. F.G.S., uf the Gkological Siurey of EngUuil. With U«|& Crown 4to, 

cloth back, lot. 6d. 

ICAIN.— MILTON'S LYaDAS. Edited, with Jnterpretatfcm and Notes, bj 
Fkancia Main, M.A., of the Inner Temple, B«rri8ier-at-Law, one of tbe GLa»* 
edcal Masters at tbe Bristol College. Post 8vo, printed wia ppei, is: 

MILTON'S L'ALLEGUO. Edited with Interpretation, Notes, and Dertra- 

tions : to which is appended, A Scheme of Analy^ and Patrelnj^ with Examples. 
By Francis Maix, M.A., of the Inner Temple, Barrister-at-Law, one of the 
Classical Masters of Bristol College. Intendtrd for the use of papils Preparing 
for the Oxford Local ExaminaUons in 1878, and fur Schools. Fust Svo. Kinted 
wrapper, 1«. 

MANN.— IX)MFJSTIC ECONOMY and HOUSEHOLD SCIENCE. Adantad for 
Home Education, and for Schoolmistresses and Pupil Teachen. By Bobbbt 
James Makn, M.D., Late Superintendent of Education at NataL Port Sro. 

MANXY.-PRINCJPLES of BOOK-KEEPING by DOUBLE ENTRT. in a 
Series of Easy and Progressive Exercises. By Henby Mamlt, f<ff more than 
Thirty-three years Principal Writing Master and Teacher of Book-keeping in 
the City of London School. Revised and Enlarged by Hexbt Wiliiam Masxt, 
Actuary to the Mutual Life Astiurance Society, and Fellow of the InstHute of 
Actuaries. Fourth Edition. Demy 8vo, dotli, 4s. 6d. 

MAKTIN.— THEORIES of HORIZONTAL CURRENTS in tbe OCEAN and 
ATMOSPHERE, and of EastuUon of Pfanetary and other Celestial Bodies, being 
new Theories of Natural Forces nut before dlsscovered, and accoonting furmuiy 
Natural Phenomena, hitherto unsolved problems. By John Mabtin. Seventeen 
Illustrations. Crown 8vo, 3s, 

MEADEN.-A FIRST ALGEBRA for Use in Junior Classes. Br the Rer. 
R. Alban Me ADEN, MA., late Scholar of Emmanuel CoUege, Cambridge; 
Senior Mathemutical Master of the Bradford Grammar School. Foorth Edition, 
revised and enlarged. Fcap. 8vo, doth. It. 6d. 

MEDHURST.-The FOREIGNER in FAR CATHAY. By W. H. Mbdhubct. 
H.BJVI. Consul, Shanghai. With Coloured Map. Crown 8v<^ doth, St. 

MILLER.— NOTES on the MORNING and EVENING PRAYER and the 
LITANY, wltn a Chapter on the Christian Year. By Fbbdk. Miulkb, Iblveni 
Link National ScbooL Second Edition. Fcap. 8vo, doth. It. 

ELEMENTARY GEOGRAPHY for ELEMENTARY SCHOOLS. An lotro- 

ductiou to Ptiysical and Political Greography. By Fbsdk. Mtt.t.»w^ Master of 
tbe Malvern Link National SchooL Fcap. 8vo, Ihnp doth, Sd. 

MILLETT.— An AUSTRALIAN PARSONAGE; or, the SETTLER and the 
,,^ SAVAGE in WES I'ERN AUSTRALIA. By Mrs. Edwabd MiiiBTT. With 
Frontispiece. Second Edition. Large post 8vo, doth, 128. 

MIMPBISS.— CHRIST an EXAMPLE for the YOUNG, as EXHIBITED in 
the GOSPEL NARRATIVE of tbe FOUR EVANGELISTS. BamMHilaed and 
Chronologically Arranged. By Robrbt Mimfbiss. Illustrated by tiStj-Hwe 
Engravings, and a Map. Fifth Edition. Cloth, 6s. 
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ITCTLHAIili.— From EUROPE to PARAGUAY and MATTO GROSSO. By 
Mrs. M. G. MuLHALL. With Illustrations. Demy 8vo, doth, 5s. 

NEW ZEALAND HANDBOOK: Containing a New and Accurate 
Coloured Map, and giving a full description of the Provinces of Auckland, New 
Plymouth, Wellington, Hawkes Bay, Nelson. Marlborough, Canterbury, Otago, 
Southland, &c.; with Tables of Statistics. Prices, and Wages; Land Regula- 
tions; Instructions for the Voyage, Outfit, and Arrival in the Colony; also 
Observations on New Zealand Pursuits and Investments. Twelfth Edition. 
Fcap. 8vo, 1«. 

NOBLE.— DESCRIPTIVE HANDBOOK of the CAPE COLONY: Its CON- 
DITION and RESOURCES. By John Noble, Clerk of the House of Assembly, 
Cape of Good Hope. With Map and Illustrations. Crown 8vo, cloth, 10«. 6d. 

PALMER.— The ORDNANCE SURVEY of the KINGDOM : Its Objects, Mode 
of Execution, History, and i»resent Condition. By Captain H. S. Palmer, R.E. 
With a Catalogue of the Maps, Plans, and other Publications of the Ordnance 
Survey of Great Britain and Ireland, and of the Models of the Ordnance Surveys 
of Jerusalem and Sinai, published under the Superintendence of Major-General 
Sir Henry James, R.E., F.R.S. Five Coloured Index Maps. Demy 8vo, 
doth, 2$. ed. 

PHILPOT,— GUIDE BOOK to the CANADIAN DOMINION: Containing full 
informtition lor the Emigrant, the Tourist, the Sportsman, and the small 
Capitalist. Dedicated, by permission, to H^s Royal Highness Prince Arthur. 
By Harvey J. Philpot, M.D. (Canada), M.R.C.S.L., &c., late Assistant-Surgeon 
to Her Majesty's Forces in Turkey and the Crimea. With a Preface by Thomas 
Hughes, Esq., M.P., and a Coloured Map. Super-royal 16mo, 4«. 

POOR BELIEF IN DIFFERENT PABTS OF EUBOPE: 

being a Selection of Essays, translated Irom the German Work. * Das Armen- 
wesen und die Armengesetzgebung in Europ^lschen Staaten herausgegeben,' 
Von. A. Emminghaus. Revised by E. B. Eastwick, C.B., M.P. Crown 8vo, 
cloth, 18. 

POPE.— A CLASS BOOK of RUDIMENTARY CHEMISTRY. By the Rev. 
Geo. Pope, M.A., Fellow of Slilney Sussex College, Cambridge, and one of the 
Masters of the College, Hurstplerpolnt. 18mo, stiff cover, 9d. 

PXJBDY.— RETURN to PARLIAMENT of OWNERS of LAND, 1873. Sum- 
mary Digest— England and Wales. By Frederick Purdy, F5.S., Principal 
of the Statistical Department, Local Government Board. Large 8vo, paper 
cover, 2s, 

BAMSAY.— PHYSICAL GEOLOGY and GEOGRAPHY of GREAT BRITAIN. 
By A. C. Ramsay, LL.D., F.K.S., &;c., Director-General of the Geological 
Surveys of the United Kingdom. Filth Edition, considerably enlarged, and 
Illustrated with Numerous Sections and a GEOLOGICAL AlAP of GREAT 
BHITAIN, printed hi Colours. Post 8vo, cloth. 

BICE.— NOTES on the GEOGRAPHY of EUROPE, PHYSICAL and POLITI- 
CAL. Intended to serve as a Text-Book for the use of Elementary Classes. 
By William Rice, F.R.G.S., formt-rly Lecturer on Gei>graphy at the Royal 
Polytechnic College, London. Crown 8vo, limp cloth, \id. 

Edward Stanford, 55, Charing Cross, London. 



12 8ELK0TSD U8T. 



BOBSON.— CONSTRUCTIVE LATIN EXERCISES^forTeMdUng tbeiaemenU 
of the Language on a 8yHteni of Analysis and SjnUiesis, wltti Latin Bending 
Lessons and copious Vocabularies. By Johv Kobsov, B.A. Lood. KIghth 
Edition. 12nio, cloth, 4s. 6d. 

FIRST 6R]<:£K BOOK. Containing EzerdBei Md Reading LsMons on the 

Inflexions of SabMtaniives and Adjectives, and of the Active Verb in the Indi- 
cative Mood. With copious Vt>cabularieit. Being the First Part of the Con- 
structive Greelc Exercises. By John Robsoh, BJL Loud. Thlid Kdtttnn. 
12mo, cloth, 3t. ed. 

BOWAN.— The EMIGRANT and SPORTSMAN In CANADA. Some Expnl- 
ences of an Old-Country SetUer. With Sketches of Canadian UIIl Sporting 
Adventures, and Observations on the Forests and Fauna. Bj J. J. Bowajr. 
With Map. Large post 8vo, cloth. 10s. ed. 

BXJSSELL.— BIARRITZ and the BASQUE COUNTRIES. By Count Hkhbt 
Russell, Member of the Geographical and Geological Societies <tf Francs^ of the 
Alpine Club, and Suci^to Rumoud, Author of 'Fan and the ^jrreneei^' ko. 
Crown 8vo, with a Map, 6s. 

SOHOOIi-BOTS* LETTEBS for OOFYIKa and DICTTATION : 

beins a Series of LiihuRrapiied Letters on Sul^fects interesting to Sdiool-Boyis 
with Remarks on the Essentials of Good Writing. &c Third Edition. L*i^ 
post 8vo, cloth, 2s. ed. 

SCHOOL PUNISHMENT BEQISTEB.— THE LONDOif SCHOOL 
REiWSTEK of PUNISHMENTS. De^igned to meet the Rcquixenenta vf 
School Boards, tc. Fcup. folio, btiff boards, cloth badt, as. 6dL 

SCHOOL BEGISTEBS.— THE DURHAM SCHOOL REGISTERS. Bf 

the Kev. Canok C&omw£ll, M.A., l*rincipal of St Mark's College, ChelaeA. 

«. d. 

1. Admission Register for 1000 Names 3 

2. Class Register for Large Schools (&0 Names) 8 

3. CluM Regk^ter for Small Schools (34 Names) 6 

4. General liegister or Summary, for Three Years 3 

LONDON SCHOOL REGISTER of ADMISSION, PROGRESS^ and WITH- 
DRAWAL. AdapttKl to the Requirements of the Committee of Council on 
Education. By William Rice, F.R.G.S., Author of the 'London Class 
Kegister,' the ' Class and Home I.«88on Book of English History,' the * Scholar's 
Wordbook and Si)elllng Guide,' the * Orthographical Copy Books,' 8co. Fcap. 
folio, btifT boards, leather buck, 4«. 

LONDON CLASS-REGISTER and SUMMARY of ATTENDANCES and 

PAYMENTS. Uult^ and Printed for 62 Weeks. Adapted to the TMnire- 
ments of the " S|ieciul Minute of the Committee of Council on Edncation.*^ By 
William Rice, F.U.G.S., Author of the Class and Home-Iicsson Book of fiig- 
libh Hibtory,' &c. A New and Improved Edition. Fcap. foiio. If. 

VARTY'S CLASS REGISTER of INDIVIDUAL PROGRESS. Tocontahi 

the Admi8^iol) Numbers and Names of the Children, their Attendance and 
Absence, and Relative Position In the Class. Fci^. folk). Is. 

HALBRAKE REGISTER of ATTENDANCE and STUDIES. Derigned fbr 

Private and Middle-Class Schools. Second Edition. Demy 8to^ cokmied 
wrapper, Sd. 
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SCOTT.— The FAMILY GUIDE to BRUSSELS : Comprising Hints upon Hiring 
Honnes, Fnrniture, Servants, Cost of Living, Education, and the Greneral Infor- 
mation necessary for a Family purposing to reside in that dty. By J. R. 
ScWTT, of Brussels. Crown 8vo, cloth, gilt, 4». 

SEYD.—THE BANKS OF ISSUE QUESTION. Memorial Addressed to the 
Governor and Court of Directors of the Bank of England, and submitted to the 
Select Committee of the House of Commons of 1875. By Ebkest Setd, F.S.S., 
Author of ' Bullion and Foreign Exchanges,' * The London Banking and Clearing 
House System,* &c Royal 8vo, 3«. 

SHARP.— RUDIMENTS of GEOLOGY. By Samtjfl Sharp, F5.A., F.G.S. 
Part 1. Introductory and Physical— Part II. Stratigraphlcal and PalaaontologicaL 
Second Edition, revised and enlarged. Crown 8vo, cloth, 4<. 

SIMMS.— THE FIRST SIX BOOKS of the ILIAD of HOMER, Translated 
into Fourteen-Syllable Verse, with Preface and Notes, and a Map of Greece In 
the Homeric Age. Designed as a Reading Book for Colleges and Schools. By 
the Rev. Edward Simks, M.A., Oxon., Vicar of Escot, Devon. Demy 8vo, 
cloth. Is. 6d. 

SMITH.— The PEASANTS' HOME, 1Y60-1875. By Edward Smith, F.SJS. 
Being the Howard Prize Essay, 1875. Crown 8vo, cloth, Zs. 6d. 

STANFORD'S COMPENDIUM OF a£0aBAPH7 AND 
TRAVEL for GENERAL READING. Based on HeUwald's "Die Enie 
und Ihre Volker." Translated hy A. H. Keane, B.A. A Series of Volumes 
descriptive of the Great Divisions of the Globe. With Maps, Ethnological 
Appendices, and several hundred Illustrations. Large post 8vo. 

Europe.— Edited and extended by Prof. A. C. Ramsay, LL.D, F.R.S., 
Director-General of the Geological Surveys of the United Kingdom ; Author 
of • Physical Geology and Geography of Great Britain.' 

Asia. 

Africa.— Edited and extended by Keith Johnston, F.R.GJS. 

Nox^th. America. — Edited and extended by Professor F. V. Hatdek, of 
the United States Geological Survey. 

Central and South America. — ^Edited and extended by H. W. Bates, 
Asssitant-Secretary of the Uoyal Geographical Society ; Author of * The 
Naturalist on the Amazon.' 

Australasia. 

STTIiLIVAN.— THE PRINCES OF INDIA. An Historical Narrative of the 
principal events from the Invasion of Mahmoud of Gliizni to that of Nadir 
Shah. By Sir Edward Sullivan, Bart., Author of * Letters on India,' • Trip to 
the Trenches,' * Rambles in North and South America,' &c. Second Edition. 
Crown 8vo, cloth, with Map, 8s. 6d. 

SYMONS.— BRITISH RAINFALL, 1876. The Distribution of Rata over the 
British isles during the Year 1876, as observed at about 1700 Stations in Great 
Britain and Ireland. With Maps and Illustrations. Complied by G. J. Stmons, 
F.M.S., F.R.B.S., Member of the Scottish Meteorological Society, ^c. Demy 8vo, 
cloth, bs. [FuUished AnnuaUy. 

TAYIjOR.—BOYS of OTHER COUNTRIES. By Bayard Taylor. The Little 
Post-Boy— The Pasha's Son^Jon of Iceland— The Two Herd Boys— The Young 
Serf. With Illustrations. Crown 8vo, cloth, U. 6d. 
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TOOCK)OD.— SIMPLE SKETCHES from CHURCH HIS PORT, for YOUNG 
PERSONS. By Mrs. TuooooD. New EdtUon. 18mo, li. 6d. 

VEBDAD.— From VlNPrfARD to DECANTER. A Book aboat Sheny. Qj 
Don Pkduo Vekdad. With a Map of the Jerei DUtrick Sixth Tbouan^ 
revised and enlarged. Fcap. 8vo, cloth, It. 

VICTORIA, The BRITISH "EL DOBADO." Showing the tdvui- 

ta^8 of that Colony a« a field for Emigration. By a OoLOxm ult Twenty 
Years' Standing, and late Member of a Colonial Legiilatiire. "WVOx Two 
Coloured Viewa and a Map. Super-royal 16mo, cloih. 6<. 6dL 

WALLACE.— MINERAL DEPOSITS. The Laws which RegaUte the Depo- 
sition of Lt'ad Ore in Mineral Lod<>fl. Illustratpd by an Ezaminatfoit of the 
Geological Structure of the Mining Districts of Albton Moor. By W. Wauacc 
AVith Map and numerous Coloured Plates. Laxge demy SrOb cloth, 25t. 

WEBBER.— The KAIETEDR FALIA BRITISH GUIANA. The ES8E- 
QUIBO and POT A IK) RIVERS. With an Account of a VMt to the Kaletenr 
; FalLi. By Lieut.-Colonel Webreb, 2nd West India Regfanent With Map u^ 

i Frontispiece, and Deiicriptive Notes on the Geology <tf GoImul Oown Syo^ 

cloth. As. 6d. 

WILKINS.— The GEOLOGY and ANTIQUITIES of the KLK of WIGHT. 
By Dr. E. P. Wilkjns, F.G.S., be With Relief Map of the Iriand, ookmred 
geologically. Sapcr-royal 8vo, doth. Is. 9d. 

WILLIAJCS.— Through NORWAY with a KNAPSACK. A New and Xm- 
provod Edition. With Notes on Recent Changes, suggested by a Recent reviilL 
By W. Mattiku Williahs. F.R.A.S., F.C.S., Ac, Author of * The Fuel of 
the Stm,' &c With Map. Crown 8vo, doth, Ss. 

Through NORWAY with LADIES. By W. Mattieu Wiuiaxb. F.R.AJB , 

F.C.S., Autlior of ' Through Norway with a Knapsack.* With Map and lUito- 
tiations. Crown 8vo, dodi, 12t. 
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SUSOPSi. — Scale, 60 miles to an inch ; size, 65 inches by 58. Coloured and 
mounted on linen, in morocco case, 3{. 13s. 6d. ; on roller, ramished, 32. ; spring 
roller, 61. 

SZTG-IiAKD and WAXjES.— Scale, 5 miles to an inch ; size, 72 inches by 84. 
Coloured, 2Z. 12<. 6d. ; mounted on linen, in morocco case, 3l. 13«. 6(2.; on roller, 
▼amished, 41. As. ; spring roller, 62. 6s. 

ImONDON and its SUBTJKBS.— On the scale of six inches to a mile : 
constructed on the basis of the Ordnance block plan. Price, in sheets, plain, 
2K. ; coloured, in a portfolio, 31s. 6d. ; mounted on linen, in morocco case, or on 
roller, varnished, 22. 15s. ; on spring roller, 5l. 58. Single sheets, plain. Is. ; 
coloured. It. 6d. A Key Map may be had on application, or per post for one 
stamp. 

SOOTIiAND. — Scale, five miles to an inch ; size, 52 inches by 76. Coloured, 
42s. ; mounted on linen, in morocco case, 32. 3s. ; on roller, varnished, 32. 13s. 6c(.; 
spring roller, 52. 6s. 



L — Scale, 5 miles to an inch ; size, 43 inches by 58. Coloured, four 
sheets, 25s.; mounted, in case, 35s.; on roller, varnished, 22. 2s.; on spring 
roller, 42. 4s. 



. — Scale, 110 miles to an inch ; size, 65 inches by 58. Coloured and 
mounted on linen, in morocco case, 32. 13s. id. ; on roller, varnished, 32. ; spring 
roller, 61. 

APSICA.— ^Scale, 94 miles to an inch; size, 58 inches by 65. Coloured and 
mounted on linen, in morocco case, 32. 13s. 6d. ; on roller, varnished, 32. ; spring 
roller, 62. 

NORTH AMEBIC A.— Scale, 83 miles to an inch; size. 68 inches by 65. 
Coloured and mounted on linen, in morocco case, 32. 13s. 6d.; on roller, 
varnished, 32. ; spring roller, 62. 

CANADA.— LARGE MAP of CANADA, including New Brunswick, Nova 
Scotia, Newfoundland, and a large portion of the United States. By John 
Abruwshith. Scale, 16 miles to an inch; size, 96 inches by 64. £lght 
Coloured Sheets, 22. 12s. 6(2. ; mounted, In case, 32. 13s. 6(2. ; on roller, varnished, 
42. 4s. ; spring roller, 82. 

UNITED STATES and CENTBAX AMEBICA, with Canada, 
New Brunswick, Nova Scotia, Newfoundland, and the West Indies. Scale, 64i 
miles to an inch ; size, 72 inches by 56. Coloured and mounted on Unen, in 
morocco case, 32. 13s. 6d. ; on roller, varnished, 32. ; spring roller, 62. 

SOUTH AMEBICA.— Scale, 83 miles to an inch; size, 68 inches l^ 65. 
Coloured and mounted on linen, morocco case, 32. 13s. 6(2: on roller, varnished, 
32. ; spring roller, 62. 

AUSTB A Tj AST a.— Scale, 64 miles to an inch; sizes, 66 inches bv 68. 
Coloured and mounted on linen, morocco case, 32. 13s. 6(2. ; on roller, varmslied, 
32. ; spring roller, 62. 
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ETJBOPE.--STANF0RD'S PORTABLE MAP of EUROPE; showtMt the 
latest Political Botinclaries, the Railways, the Sabmarine Telecr^ihs, ko/Seala, 
160 miles to an inch ; size, 36 inches by 33. Folly oolonredand nymntw! oo 
linen, in case, 10<. ; on roller, varnished, 14«. 

CEKTBAIi EUROPE.— DA VIESTS MAP of CENTRAL EUROPE; 
containing all the Railways, with their Stations. Tbe principal roiids. the 
rivers, ami chief mountain ranges are clearly delineated. Scale, 24 milee to 
an inch ; size, 47 inches by 38. Sheets, plain, 10«. ; coloured, 12t. ; mounted on 
linen, in case, 16«. 

AUSTBIAN EMPIRE. By J. ABaowsurrH. Scale, 28 miles to an inch ; 
size, 26 inches by 22. Sheet, coloured, 3s. ; moonted in case, ft*. 

DENMARK and ICELAND. By J. Abkowsxitii. Scale, 13 miles to 
an inch ; size, 22 inches by 26. Sheet, coloured, 3s. ; mounted in cue, 6<. 

PRANCE, in DEPARTMENTS. With a Supplementary Map. divided 
into Provinces, and a Map of the Island of Corsica. By J. AsROWinf xth. Scale, 
31 miles to an inch ; size, 22 inches by 26. Shee^ coloured, 3t. ; mounted in 
case, 5s. 

G-ERMANIT. By J. AiiROwsicrrH. Scale, 25 miles to an Inch; in two sheets, 
' size ot each, 22 inches by 26. Price of each, coloured sheet, 3i. ; mounted, bnt 
case, 5«. 

ITAIiY", including Sicily and the Maltese Islands. By J. Abbo wsmi t h. Scale, 
20 miles to an inch ; in two sheets, ^dze of each, 22 indMS by 26. Price of estih, 
coloured, 3s. ; mounted in case, 5«. 

NETHERLANDS and BELGIUM, Including Luxembourg and the 
Country to tlie Kast as far as the Khine. By J. Abbowsmith. Scale, 13 miles 
to an inch ; size, 22 inches by 26. Sheet, coloured, 3s. ; mounted in case^ fit. 

RUSSIA and POLAND, including Finland. By J. Abbowsmitr. Scale, 
90 miles to an inch ; size, 22 inches by 26. Sheet, coloured, St. ; nsmnted in 
case, 5s. 

SPAIN and PORTUG-AL. By J. Abbowbicttr. Scale, 80 mUes to an 
inch ; size, 26 inches by 22. Sheet, coloured, 3s. ; mounted in case, fit. 

SWEDEN and NORWAY. By J. Abkowsmith. Scale, 3fi mOes to sn 
inch ; size, 22 inches by 26. Sheet, coloured, 3«. ; mounted In case, fit. 

SWITZERLAND. By J. Arbowsmith. Scale, lOi miles to an inch; slie^ 

26 inches by 22. Sheet, coloured, 3s. ; mounted in case, fit. 

TURKEY in EUROPE, including the Archipelago, Oreece, the Ionian 
Islands, and the South part of Dalmiitia. By J. Abbowsmitr. Scale, 40 miles 
to an inch ; size, 22 inches by 26. Sheet, coloured, 3t. ; mounted in case, fit. 
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BSinSH ISLES.— NEW WALL MAP. Gondtrncted on the hasts of the 
Ordnance Ssrvej, and dtotinguishing in a clear nuinner the Cities^ County Hn«l 
Assize Towns, Municipal Borooghs, Parliamentary Representation Towns which 
are Counties of themselves. Episcopal Sees. Principal Villages, kc the 
Railways are carefolly laid down and coloured, and the Map from its site is 
w^ suited for Public Offices, Institutions, Reading-Rooms, Railway Stations, 
good School-Rooms, &c. Scale, 8 miles to an inch; sixe, 81 inches by 90. 
Prke, colomred, mounted on mahogany roller, and varnished, 3L 

BBITIS^ ISIiES.— DAVIES'S NEW RAILWAY MAP of the BRITISH 
ISLES, and part of France. Scale, 22 miles to an inch ; size, 31 inches by :<8. 
Plice, coloured in sheet. 6s.; mounted on linen, in case, 9s. i or on roller, 
varnished, l&s. 

EKGLAND and WAIiES.— LARGE SCALE RAILWAY and STATION 
MAP of ENGLAND and WALES. In 24 sheets (sold separately). Con- 
stmcted on the basis of the trigonometrical survey. By J. Arrowsmfth. Scale, 
3 miles to an inch ; size of each sheet, 20 inches by 28. Price, plain, Is. ; 
mounted in case, 2s. 6d. ; coloured. Is. Bd. ; moimted in case, 3s. Size of the 
complete map, 114 inches by 128. Price, plain, in case or portfolio, IL bs.\ 
o(4oured, in case or portfolio, 12. Ss. ; mounted on cloth to fold, in case, coloured, 
42. 4<.; on canvas, roller, and vamisbed, 41. 14s. 6d. : on spring roller, 92. 9s. 

ENGLAND and WALES.-STANFORD'S PORTABLE MAP of ENG- 
LAND and WALES. With the Railways very clearly deUneated ; the Cities 
and Towns distinguished according to their Population, &c Sostle, 15 miles to 
an inch ; size, 28 inches by 32. Coloured and mounted on linen, in case, bs. ; 
or on roller, varnished, 8s. 

ENG-LAND and WALES.— WALL MAP. Scale, 8 miles to an inch; 
size, 50 inches by 58. Price, mounted on mahogany roller, varnished, 21s. 

WALES.— NORTH and SOUTH WALES. Re-issue of Walker's Maps, 
^oroughly revised and corrected to the present date. Scale, 3 miles to an inch. 
Each in sheet, 32 inches by 27, coloured, 3s. ; mounted to fold in case for the 
pocket, 6s. 

SCOTLAND.— NEW WALL MAP, showing the Divisions of the Counties, 
the Towns, Villages, Railways, &c Scale, 8 miles to an inch ; size, 34 Inches 
by 42. Price, coloured, mounted on mahogany roller, and varnished, 12s. 6d. 

SCOTLAND, in COUNTIES. With the Roads, Rivers, be. Bv J. 
Akbowsvith. Scale, 12 miles to an inch; size, 22 inches by 26. Sheet, 
coloured, 3s. ; mounted in case, 5s. 

IBELAND. in COUNTIES and BABONIES, on the basU of the 
Ordnance Survey and the Census. Scale, 8 miles to an inch ; size, 31 inches 
by 38. (hi two sheets, coloured, 8s. ; mounted on linen, in case, lOs. 6d. ; on 
roller, varnished, I5s. 

IBELAND.— NEW WALL MAP, showing the divipfons of the Counties, all 
the Towns, Prlndptl Villages, Railways, &c. Scale, 8 miles to an inch ; size, 
34 Inches by 42. Price, coloured, mounted on roller, vamisbed, 12s. Bd. 

IBELAND, in COUNTIES. With the Roads, Rivers, kc. Bv J. 
Arsowsmith. Scale, 12 miles to an inch; size, 22 inches by 26. Sheet, 
coloured, 3s. ; moimted in case, 5s. 
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XiO^TDO^T. 

COLLINS' STANDABD MAP of LONDON. AdmioMj adapted 
for visiturs to the dtj. Scale, 4 inches to a mile: siie, 34^ Incbea bj 2Y. 
Price, plain, in case, l«.; coloured. It. 6d.; mounted on Unen, dittos St. 6&; 
on roller, varnished. Is. 6d. 

BRITISH METROPOLIS.— DAVIES'S NEW MAP of the BRITISH 
METROPOLIS. Scale. 3 inches to a mile ; sixe, 39 incbea by 25^ Price, 
plain sheet, 3$. 6d. ; coloured, 6s. ; mounted on linen, in case, 7*. 6d. ; on roller, 
Tarnished, 10«. 6(2. With oontinnation southward b^fond the Ciyatal PalaoSb 
plain sheet, 5s. i coloured. It. tid. ; mounted on linen, in case^ lis.; on nUar, 
varnished, lU. 

SCHOOL BOARD TWAP of LONDON. Comprising the SdMol Boaid 

Districts of the City of London, Westminster, Chelsea, Finabury, Qxeenwidi 
(including Woolwich— four sheets). Hackney^ Lambeth (four sheets), Maryla- 
bone, Southwark, and the Tower Hamlets. On 16 sheets. Scale, 6 inches to a 
mile. Price, the set, 2i. ; mounted on linen, in case, 32. 13*. 6d. : afaudd aheeta. 
2s. 6d. — o -. 

RAILWAY MAP of LONDON and ENVIBONS.-43TANFOBD9 

SPHXIIAL MAP of the RAILWAYS, RAILWAY STATIONS. TRAM- 
WAYS, POSTAL DISTRICTS, and SUB-DISTRICTS, in LONDON and Its 
ENVIRONS. Scale, 1 inch to a mile; size, 24 inches hj 26. Prioa, eoloorcd 
and folded, 1<. ; mounted on linen, in case, 3t. 

RAILWAY MAP of LONDON.— The 'DISTRICT* RAILWAY MAP 
of IX)NDON, showing all the Stations on the * Inner,' 'Middle,' and 'Outer' 
Circles of the Metropolitan Uudei^ruund RailwajTs, with the principal Street^ 
Parks, Public Buildings, Places of Amusement, &c. Size, 87 incfaea Igr 24. 
Culourcd, and folded in cover, 6d. 

PARISH MAP of LONDON.-STANFORD'S MAP of LONDON and tta 

KNVIRONS, showing the boundary of the Jurisdiction of the Metropolitan 
Board of Works, the Parishes, Districts, Railways, kc Scale, 2 indiea to a 
mile ; size, 40 inches by 27. Price, in sheet, 6f. ; mounted on Unen, in caaa^ St.; 
on roller, varnished, 12<. 

LONDON and its ENVIRONS.-DAVIES'S MAP of LONDON and ite 
ENVIRONS. Scale, 2 Inches to a mile ; size, 36 inches by 28. The natn nada 
out of London, the Minor Roads and Foot Paths in the Environs, the Ballwaya 
completed and in progress, are carefully defined. Price, sheet, 4t.; ookwad, 
6s. 6(2. ; mounted on linen, in case, 8«. ; or on roller, varnished, 14«. 

ENVIRONS of LONDON.— A MAP of the ENVIRONS of LONDON, 
including twenty-five miles from the Metr«)poUs. Scale, f of an inch to a mH H ^ ; 
size, 36 inches by 35. This Map includes the whole of the County of MIddleaex, 
with parts of the Counties of Surrey, Kent, Essex, Herts, Bucka, and Berica. 
Pria>, on one large sheet, coloured, 8<. ; mounted, in case, 10c. ; on roUer, var- 
nish^ 14s. 

ENVIRONS of LONDON.— DAVIES'S MAP of the ENVIBONS of 
LONDON. Scale, 1 inch to a mile ; size, 43 inchea by 32. Prioe, ahaet, pfalii,li. ; 
coloured 5s. 6d. ; mounted on linen, in case, 8«. ; or on rolkar, vamlabed. 14i, 

ENVIRONS of LONDON.-STANFORiyS NEW MAP oftheOOUNTBT 
TWELVE MILES round LONDON. Scale, 1 inch to a mile; aln^ 2S IndiBa 
by 25. Price, plain, folded in case, 2<. 6d. ; coloured, ditto. Si. •& ; w»«nnti)d on 

linen, ditto, 6s. 6d. 



G-EKERAIi MAP OF ASIA.— By J. Abrowsmith. Scale, 300 miles to 
an inch ; sise, 26 inches by 22. Sheet, coloured, 38. ; mounted, in case, 5«. 

NORTHERN ASIA, including Siberia, Kamtscbatka, Japan, Mantchoorla. 
Mongolia, Tchoongaria, Tibet, and the Himalaya Mountains. By J. Akruw- 
SMiTH. Scale, 170 miles to an inch ; size, 26 inches by 26. Sheet, coloured, 4s. ; 
mounted, in case, 7<. 

CENTRAL ASIA.— STANFORD'S MAP of CENTRAL ASIA, including 
Teheran, Khiva, Bokhara, Kokan, Yarkand, Kabul, Herat, &u. Scale, 110 miles 
to an inch ; sixe, 22 inches by 17. Coloured sheet, 2s. Oct.; mounted, in case, 6s. 

ASIA MINOR, &c. (TURKEY in ASIA). With portions of Persia, the 
Caspian Sea, and the Caucasian Mountains. By J. Akrowsmith. Scale, 55 
miles to an inch; size, 26 inches by 22. Sheet, coloured, 3«.; mounted, in 
case, 58. 

INDIA.— STANFORD'S NEW PORTABLE MAP of INDIA. ExhibiUng the 
Present Divisions of the Country according to the most Recent Surveys. Scale, 
86 miles to an inch ; size, 29 inches by 33. Coloured, 6s. ; mounted on linen, in 
case, 8s.; on roller, varnished, lU. 

INDIA.— MAP of INDIA. By J. Arrowbmith. Scale, 90 miles to an inch; 
size, 22 inches by 26. Sheet, coloured, 3s. ; mounted in case, 6s. 

CBYIjON.— MAP of CEYLON. Constructed from a Base of Triangulations and 
corresponding Astronomical Observations. By Major-Genoral John Fraser, 
late Deputy-Quartermaster-General. Reconstructed by John Arrowsmith. 
Scale, 4 miles to an inch ; size, 52 inches by 78. Eight sheets, coloured, 2{. 6s. ; 
mounted, in case, Zl. 13s. 6cL; on roller, varnished, 41. 4s.; spring roller, 
62. 16s. 6d. 

CEYLON.— COFFEE ESTATES of CEYLON. Map showing the Position of the 
Coffee Estates in the Central Province of Ceylon. By J. Arrowshitu. Size, 
16 inches by 20. Sheet, coloured, 3s. ; mounted, in case, 6s. 

BTJRMAH. &0. — A Map showing the various Routes proposod for connecting 
China with India and Europe through Burmah, and developing the Trade of 
Eastern Bengal, Burmah, and China. Prepared under the direction of John 
Ogilvt Hat, F.R.G.S. Scale, 33 miles to an inch; size, 27 inches by 32. 
Coloured, 3s.; mounted, in case, 6s. 

BURMAH and ADJACENT COUNTRIES. — Compiled from 
various MSS., and other Documents. By J. Akrowskith. Scale, 24 miles to 
an inch; size, 26 inches by 22. Sheet, coloured, 3s.; mounted, in case. 6s. 

OHINA.— M AP of CHINA. By J. Arrowsmith. Scale, 90 miles to an inch ; 
size, 26 inches by 22. Sheet, coloured, 3s. ; mounted, in case, 5«. 

OHINA and JAPAN.— STANFORD'S MAP of the EMPIRES of CHINA 
and JAPAN, with the Adjacent Parts of British India, Asiatic Russia. Burmah, 
&c. Scale, 1 10 miles to an inch ; size, 38 inches by 24. One shee^ full coloured, 
8s. ; mounted on linen, in case, 10s. 6d. ; on roUer, varnished, 14s. 
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GENEBAX MAP of APBICA.— By J. Asrowbhtth. Scale, 3«0 mRes 
to an inch ; size, 22 inches by 26. Sheet, oolonred, 3t. ; mounted* in cue, 5«. 

EGTPT.^MAP of EGYPT. Cknnpiled from the most «atlientlc matffrhlii, and 
ftmnded on the best Astronomical Observationa. By (Lionel W. X. Lsakx, 
R.A., LL.D., F.RS. Scale, 10 milea to an inch; sise, Si. tnchea by 63. Two 
sheets, colonred, 21«. ; mounted, in case, 28«. ; on roller, Taniiahed. 



EG7PT.--MAP of EGYPT: indnding the Peninaala of Meant SinaL By 
J. Akrowsmith. New Edition. Scale, 26 miles to an inch; ttm, 3S Inches by 
26. Sheet, coloured, 3s. ; mounted, in case, 6s. 

AFRICA (NORTH-WEST).--MAP of NORTH-WEST AFRICA, in- 
eluding the Coast of Guinea, and the Isle of Fernando Pb, on the South, and the 
Western parts of Egjrpt and Iterftir, on the East. By J. Abbowhiith. Scale, 
130 miles to an inch ; size, 26 inches by 22. Sheet, coloured, 3c ; munnted, in 
case, 5s. 

AFBICA (SOUTH).— MAP of SOUTH AFRICA to 16 dec. Sooth Latftode. 
By Hknby Hall. Draughtsman to the Royal Engineers, Cape Town. Scale. 60 
miles to an inch ; size, 34 inches by 28. Two sheets, coUmred, Ite. 6d. ; 
mounted on linen, in case, 13s. 6d.; on roller, varnished, ISt. 

AFBICA (SOUTH - EASTERN). -- MAP of SOUTH-EASTERN 
AFRICA. Compiled by Henrt Hall. Scale, 26 milea to an inch; alae, 36 
inches by 22. Sheet, As. ; mounted on linen, in case, 6«. 

AFRICA (WEST COAST).— MAP of the WEST COAST of AFRICA. 
Comprising Guinea and the British Posniessions at Sierra Leone^ on the Gambia, 
and the Gold Coast. &c. By J. ARuowsirrrH. Scale, 60 miles to an Indi. Two 
coloured sheets ; size of each, 22 inches by 26, 6«. Mounted, in case^ 10». 

CAFE of GOOD HOFE and SOUTH AFBICA —MAP of SOUTH 
AFRICA, Cape Colony, Natal, tec. By Hrnbt Hall. Seated 66 ndlea to an 
inch ; size, 29 inches by 17. Sheet, price 4«. 6(2. ; mounted, in case, St. SdL 

CAFE COIiOmr (EASTERN FBONTIER).— MAP of the EASTERN 
FRONTIER of the CAPE COLONY. Compiled l^ BXKRY Hall. Scale, 
8 miles to an inch ; size, 40 inches by 38. Sheets, IBs. 9d. ; moonted on Unen, 
in case, 25«. ; on roller, varnished, 3I«. 6d. 

NATAIi.— A MAP of the COLONY of NATAL. By Alkcavdkb Mah, Lund 
Surveyor, Natal. Compiled from the Diagrams and General Ftana In the 
Snrveyor-Generars OfiBce, and from Data furnished by P. G. SUTHnauuro, Em|., 
M.D.. F.R.S., Surveyor-General. Scale, 4 miles to an inch ; elie, 64 indMB by 80. 
Coloured, Four Sheets, 21. Ss. ; mounted, in case, or on rollers, TandslMdi 8L 

NATAIi.— MAP of the COLONY of NATAL. Compiled in the Smreyor- 
General's OfiSce. Size, 11 i inches by 14 j^. Sheet, coloured, U.; inoQUted,in 
case, 2^. 6d. 

NUBIA and AB7SSINIA, including Darftir, EordoCni, and nart of Anbta. 
By J. Abrowsmith. Scale 65 miles to an inch ; siae, 26 indMB qy 22. Sbaet, 
coloured, 3s. ; mounted, in case, 5s. 
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BBITISH COIiXTMBIA.— NEW MAP of BRITISH COLUMBIA, to the 
56th Parallel North Latitude, showing the New Gold Fields of Omineca, the 
most recent discoveries at Cariboo and other places, and the proposed routes for 
the Inter-Oceanic Railway. Scale, 25 miles to an Inch; size, 39 inches by 27. 
Price, in sheet, coloured. Is. Bd. ; or mounted on linen, in case, lOs. 6(i. 

CANADA.— MAP of UPPER and LOWER CANADA, New Brunswick, Nova 
Scotia, Prince Edward's Island, Cape Breton Island, Newfoundland, and a Uriin 
portion of the United States. By J. Arrowsmith. Scale, 35 miles to an incb ; 
size, 40 inches by 26. Two sheets, coloured, 6«. ; mounted, in case, 10«. ; ou 
roller, vamlshed, 15<. 

TJNITED STATES and CANADA.— STANFORD'S NEW RAlLWA'i 
and COUNTY MAP of the UNITED STATES and TERRITORIES, together 
with Canada, New Brunswick, &c. Scale 54i miles to an incb ; size, 57 inches 
by 36. Two sheets, coloured, 2l«. ; case, 25«. ; on rollers, varnished, 30s. 

UNITED STATES.— STANFORD'S HANDY MAP of the UNITED 
STATES. Scale, 90 miles to an inch; size, 40 inches by 25. Coloured sheet, 
U. 6d. ; mounted, in case, 10<. 6d. ; on roller, varnished, lbs. 

UNITED STATES.— STANFORD'S SMALLER RAILWAY MA^P of the 
UNITED STATES. Scale, 120 miles to an inch; size, 29 inches by 11 k. Two 
sheets, coloured, 4s. 6d. ; mounted on linen, in case, 6s. 6d. 

CENTRAL AMEBICA.— BAILEY'S MAP of CENTRAL AMERICA, 
including the States of Guatemala, Salvador, Honduras, Nicaragua, and Custa 
Rica. Scale, 8 miles to an inch; size, 40 inches by 27. Sheet, Is. 6c{.; mounted 
on Unen, in case, 10s. 6d. ; on roller, vamisheU, 14s. 

liEXICO.— A GENERAL MAP of the REPUBLIC of MEXICO. By the 
Brigadier-General Pedro Garcia Conde. Engraved from the Original Survey 
made by order of the Mexican Government. Size, 50 inches by 37. Sheets, 
price, 10s. 6d. ; mounted on linen, in case, 18s. 

BEBMUDAS.— MAP of the BERMUDAS. Published by direction of His 
Excellency Major-General J. H. LEFBor. C.B., R.A., Governor and Commander- 
in-Chief of the Bermudas. Scale, 2^ miles to an inch ; size, 62 inches by 63. 
Mounted, in case, or on roller, varnished, 21s. 

WEST INDIA ISLANDS and QUATEMAIjA.— Showing the 
Colonies in po^isession of the various European Powers. By J. Abrowsmith. 
Scale, 90 miles to au inch ; size, 26 inches by 22. Sheet, coloured, 3s. ; mounted, 
incase, 5s. 

JAKCAICA.— A NEW MAP of the ISLAND OF JAMAICA. Prepared by 
Thomas Harrison, Government Surveyor, Kiugston, Jamaica, under the direc- 
tion of Mi^or-General J. R. Mann, R.E., Director of Roads and Surveyor-General. 
Scale, 2| miles to an inch ; size, 64 inches by 27. Mounted, in case, or on roller, 
varnished, 2 is. 

BAKBADOES. — ^Topographical Map, based upon Mayo's Original Survey in 
1721, and corrected to the year 1846. By Sir Robert H. Schombdrgh,' K.R.E. 
Scale, 2 miles to an inch ; size, 40 inches by 50. Two sheets, coloured, 21s. ; 
mounted, in case, 28s. ; on roller, varnished, 37s. 

Edward Stanford, 55, Charing Cross, London. 



22 SELECTKD LIST. 



AXTSTBALI A.— From Sarveys made by order of the British Ckyreramentk com- 
bined with ttaoee of D'hkitre, Cattteaoz, Buidin. Frejdbaet, fto. ^ J. Abbow* 
sxiTiL Scale, 80 miles to ao Indi. On two sheets ; bIm of esdi, 22 faidMS bj 
26. Sheets, coloured, 6«. ; mounted, in case, lOf. 

AXTSTRAIilA. — Constructed from Official and other original Dooaments^ 
adjusted to the Maritime Survey of Flinders, King, Wickham, Stokes, Black- 
wood, Stanley, he Qy J. Arbowsmith. Scale, 27 miles to an inieh. In 
Nine Sheets. iPrtforimg. 

WSSTEBN AXTSTBAIilA.— With Plans of Perth, Fremantle, and Oofld- 
ford. From the Surveys of John Septimus Roe, Era., Sarveyor-GeDend, and from 
other Official Documents in the Colonial Office and Admiralty. By J. Aebovt- 
SMITH. Scale, 16 miles to an inch ; size, 40 Inches by 22. Two aheets, ooloored, 
6<. ; in case, 10«. 

SOUTH AXTSTBAIilA.— Showing the Division into Ooonties of the settled 
portions of the I'rovince. With Situation of Mines of Gopper and Lead. From 
the Survey R of Gapt. Frome, R.E., Surveyor-General of the Coloniy. ^y J. 
ARRowsMmf. Scale, 14 miles to an in^ ; size, 22 incbea bj 26. Sheet. 
coloured, 3s. ; in ca8(>, 5i. 

QnEENSLAND.— STANFORiyS NEW MAP of the PROVINCK of 
(^UKKNSIiANl) (North-Eastem Australia) : Compiled from the most reli- 
able Authorities. Scale, 64 miles to an inch ; size, 18 inches l^ 23b In aheelBy 
coloured, 2t. 6d. ; mounted on linen, in case, 4«. 6(i. 

VICTOBIA.— A NEW MAP of the PROVINCE of VICTORIA (Anstmlla) : 
lowing all the Roads, Rivers, Towns, Counties, GoU Di^ii^^ Sheep and 
Cattle Stations, ftc. Scale, 20 miles to an inch; siie, 31 indies by SI. In 
sheet, 2s. 6d. ; or mounted on linen, in case, 4s. 9d, 

NEW ZEALAND.— STANFORD'S MAP of NEW ZEALAND: OompIM 
from the most recent Documents. Scale, 64 miles to an inch ; size, 17 inebes lOj 
19. Full-coluured, in sheet, 2s. ; mounted on linen, in case, 3t. 6d. 

NEW ZEAIjAND.— From Official Documents. By J. AsBOWSMniL Soato, 
38 miles to an inch ; size, 22 inches by 26. Sheet, coloured, 3i.;'moDnted, in 
case, 6s. 

NELSON and HABIiBOBOXTGH.— A NEW MAP of tha PRO- 

VJNCblS of NELSON and MARLBOROUGH, in New Zealand, with Oook*a 
Strait, and the Southern Fart of the Province of Wellington. Scale, 8 miles to 
an inch. Size, 40 inches by 27. In sheet, eolonred, It. 9d, ; aaoimted on Itaien, 
incase, 10«. 6d. 

TASMANIA (Van Diemen's Land).— From MS. Sarveys In the 
Colonial Office, and in the Van Diemenia Land Company's OlBoe. QyJ. AuMW- 
SMITH. Scale, 10^ miles to an indi ; size, 22 inches by 2<b Sheet, oolsorad, 8i.$ 

mounted in case, 5c. 
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BBITISH ISLES.— GEOLOGICAL MAP of the BRITISH ISLES. By 
Professor A. C. Ramsat, LL.D., F.R.S., Director-General of the Geological 
Surveys of the United Kingdom. Scale, Hi miles to an inch ; size, 50 inches 
by 58. 

BBITISH ISIiES.— STANFORD'S GEOLOGICAL MAP of the BRITISH 
ISLES. Compiled ander the Superintendence of K Best, H.M. Geological 
Survey. Scale, 25 miles to an inch ; size, 23 inches by 29. 

BNGIiAND and WALES. By Andrew C. Ramsat, LL.D., F.R.S., and 
G.S., Director-General of the Geological Surveys of Great Britain and Ireland, 
and Professor of Geology at the Royal School of Mines. This Map shows all 
the Railways, Roads, &c, and when mounted in case, folds into a convenient 
pocket size, making an excellent Travelling Map. Scale, 12 miles to an inch ; 
size, 36 inches by 42. Fourth Edition, with Corrections and Add! i ions. Price, in 
sheet, ll. 5s. ; mounted on linen, in case, ll. 10«. ; or on roller, varnished, 1^ 12<. 

ENGLAND and WALES. Showing the Inland Navigation, Railways, 
Koads, Minerals, &c By J. ARROWSHrrH. Scale, 18 miles to an inch ; size, 
22 inches by 26. One sheet, 12<. ; mounted in case, 15s. 

SOUTH-EAST ENGLAND.— GEOLOGICAL MODEL of the SOUTH- 
EAST of ENGLAND and Part Of France ; including the Weald and the Bas 
Boulonnais. By William Topley, F.G.S., Geological Survey of lilngland and 
Wales, and J. B. Jordan, Mining Record Office. Scale, 4 miles to an inch 
horizontal, and 2,400 feet to an inch vertical. Coloured and varnished in black 
fi*ame, to hang up, 6L ; or packed in case for safe transit, 51. 5s. 

LONDON and its ENVTBONS. Scale, l inch to a mile ; size, 24 inches 
by 26. Compiled from various authorities by J. B. Jukdax, Kaq^^ of the 
Minu3g Record Office. Price, folded in cover, 5s. ; mounted on linen, in case, 
7s. 6d. ; or on roller, varnished, 9s. 

IKELAND. By Josrph Beetb Jdkes, M.A., late Director of H.M. Geological 
Survey of Ireland. Scale, 8 miles to 1 inch ; size, 31 inches by 3d. On two 
sheets, 25s. ; mounted on linen, in case, 30«. ; or on roller, varnished, 32s. 

SOUTH AFRICA.— GPX)LOGICAL SKETCH MAP of SOUTH AFRICA. 
Compiled by E. J. Dunn from personal observations, combined with those of 
Messrs. A. G. and T. Bain, Wylie, Atherstone, Pinchin, Sutherland, and 
BnTTON. Scale, 35 miles to an inch ; size, 34 'inches by 28. One sheet, 10s. ; 
mounted in case, I3s. 6d. ; on roller, varnished, 16s. 

CANADA and the ADJACENT REGIONS, Including Parts of the 
other BRl I ISH PKOVINCKS and ..f the UNITED STATIiS. By Sir W. E. 
Logan, F.R.S., &c.. Director o: the Geological Survey of Canada. Scale, 25 miles 
to an inch ; size, 102 inches by 45. On eight sheets, 31. 10s. ; mounted oh linen, 
on roller, varuished, or in two parts to fold in morocco case, 51. 5s. 

NEWFOUNDLAND.— GEOLOGICAL MAP of NEWFOUNDLAND. By 
Alexander Mdrrat, F.G.S., assisted by James P. Howlet, and Drawn by 
Robbert Barlow. Scale, 25 miles to an inch ; size, 26 inches by 26. One 
Sheet, lOs. ; mounted in case, 12s. 6d. 
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STANFOEDS NEW SEEIES OF SCHOOL HAPS. 

Prepared under the direction of the Socnrrr vob PbokotHto CHBisnAir Kxowudox 
and of the National Societt, are patronized by Her Mi^Jesty's Qovf^mment 
for the Army and Navy Schools, the CommisdoneTB of Natiooal Education fo^ 
Ireland, the School Boards of London, and of all the principal Provindal 
towns. The Series comprises the following Maps >— 

THE EASTERN HEUISFHEBE— THE WESTBBK HBU- 

SFHEBE.— Two distinct Maps. Size, each 50 inches by 58 FHoe of each, 

mounted on roller, vamldhed, 13s. ; the two mounted togetlier, Mt. 
ETJBOFE.— Scalp, 65 miles to an inch; size, 50 inches by 68. Prloe, moimted on 

roller, varnished, 13s. 
BRITISH ISIiES.--Scale, 8 miles to an inch ; size, 16 inches bj 90. Moouted 

on roller, varnished, price 42«. 
BBITISH ISIiES.— Scale, il^ miles to an inch ; size, 50 indies by 58. Price, 

mounted on roller, varnished, 13s. 

ENGLAND and WAXES— Scale, 8 miles to an Inch ; liie, 60 indies by 68* 

IMce, mounted on roller, varnished, 13s. 
SCOTLAND and IBELAND.— Separate Maps. Scale, 8 mites to an Indi; 

size, 34 inches by 42. Price of each, mounted on roller, varnished. Of. 
ASIA.'^Scole, 140 miles to an inch ; size, 60 Inches by 68. Price, mounted on 

roller, vaniisbed, 13s. 

HOIiT LAND.— Scale, 4i miles to an hich; size, 50 inches by 6ft. Price, 

mounted on roller, varnished, 13s. 
OLD TESTAMENT.— MAP of the HOLY LAND to ILLUSTRATE the 

OLD T1<:S TAMKNT. Scale. 8 miles to an inch ; size, 34 inches by 42. Price, 

mounted on roller, varnished, 9s. 

NEW TESTAMENT.— MAP of the HOLY LAND to ILLUSTRATE the 
NEW TI<:STAMENT. Scale. 7 miles to an inch ; size, 34 inchts by 42. Prioe, 

mounted on roller, varnished, 9s. 

ACTS and EPISTLES.— MAP of the PLACES mentioned in the ACTS and 
the EPISTLES. Scale, 57 miles to an inch; size, 34 inches by 42. Price, 

mounted on roller, varnished, 9s. 

J0UBNE7INGS of the CHILDREN of ISBAEL.— MAP of the 

PENINSULA of SINAI, the NEGEB, and LOWER EGYFf. Scale, 10 miles 
to an indi ; size, 42 inches by 34. Price, mounted on roll«r, vunished, 9f . 
INDIA.— Scale, 40 miles to an inch; size, 50 inches by 58. Price, moonted on 
roller, varnished, 13s. 

APBICA.— Scale, 118 miles to an inch ; size, 60 inches by 58. Price, moonted 

on roller, varnished, 13s. 

NORTH AMERICA.— Scale, 97 miles to an inch; size, 60 inches faj 68. 

Price, mounted on roller, varuishetl, 13s. 

SOUTH AMERICA.— Scale, 97 miles to an inch; size, 60 Incfaet by 68. 

Price, mounted on roller, varnished, 13s. 

AUSTRALASIA.— Scale, 86 miles to an inch ; size, 58 inches by 60. Price, 

mounted on roller, varnished, 13s. 

AUSTRALIA.— Scale. 86 miles to an inch; size, 42 inches bj 31. Price, 

mounted on roller, varnished. 9s. 

NEW ZEALAND.— Scale, 25 miles to an iuch ; size, 42 inches by 34. Price 
mounted on roller, varnished, 9s. 
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STANFOED*S SMALLER SERIES OF SCHOOL MAFS. 

Published under the direction of the Ommittee of General Literature and Educa- 
tion appointed by the Society fob Pboiiotin6 Chbistian Knowledge, and 
of the National Society. 

TTiese New Maps are accivratdy Coloured in PeiiticaZ DivUions ; tkey retain aU the 
characteristic boldness of the larger Series, and are speciaJly suitable for SmaU 
Classes. 

WOBIiD IN HEMISPHERES.— EASTERN HEMISPHERE — 
WESTERN HEMISPHERE. Two separate Maps. Size of each map. 27 
inches by 32. Price, coloured and muunted on roller, varnished, 6s. each; 
coloured sheet, 2s. 6d. 

%* The two Hemispheres can be had mounted as one map ; size, 54 Inches by 32. 
Price, coloured, on roller, varnished, 12s. 

ETTROFE. — Size, 32 Indies by 27. Coloured and mounted on roller, varnished, 
&s. i ouloured sheet, 2s. 6d. 

ASIA.— Size, 32 inches by 27. Coloured and mounted on roller, varnished, 6*.; 
coloured sheet, 2s. 6d. 

INDIA. — Size, 27 inches by 32. Coloured and mounted on roller, varnished, 
Us. ; coloured sheet, 2s. 6d. 

HOLY LAND.— To ILLUSTRATE the OLD and NEW TESTAMENTS. 
Size, 27 inches by 32. Coloured and mounted on roller, varnished, 6s. \ 
coloured sheet, 2s. 6d. 

OLD TESTAMENT.— MAP of the HOLY LAND to ILLUSTRATE the 
OLD TES I'AMENT. Size, 17 inches by 22. Coloured and mounted on roUer, 
varnished, 4s. ;* on millboard, varnished, 3s. 6d. ; coloured sheet. Is. 6d. 

JSTEW TESTAMENT.— MAP of the HOLY LAND to ILLUSTRATE the 
NEW TESTAMENT. Size, 17 inches by 22. Coloured and mounted on 
roll r, varnished, 4s. ;* on millboard, varnished, 3s. 6d. ; coloured sheet. Is. 6d. 

* Tbe Maps uf the Old Testament and New Testament can be had, mounted 
together, price 8s. 

ACTS and EPISTLES.— MAP of PLACES MENTIONED in the ACTS 
and EPISTLES: showing St. Paul's Missionary Journeys, Journey to Rome, 
&c. Size, 22 inches by 17. Coloured and mounted on roller, vamit^ed, 4s. ; 
on millbuard, varnished, 3s. 6d. ; coloured sheet. Is. 6(2. 

J0UBNE7INQS of the CHILDREN of ISBAEL.-MAP of the 

J'ENINSULA of SINAI, the NEGEB, and LOWER EGYPT, to Ulustrate 
the History of the Patriarchs and the Exodus ; with a Supplementary Map of 
tne Migration of Terah and Abraham. Size, 17 inches by 22. Coloured and 
mounted on roller, v|Lmlshed, 4s.; on millboard, 3s. 6d.; coloured sheet, 
Is. 6d. 

NORTH AMERICA. — Size, 27 inches by 32. Coloured and mounted on 
roller, varnished, 6s. ; coloured shet-t, 2s. 6d. 

SOTTTH AMERICA. — Size, 27 inches by 32. Coloured and mounted on 
roller, varnished, 6s. ; coloured sheet, 2s. 6d. 

AUSTRALIA. — Size, 22 inches by 17. Coloured and mounted on roller* 
varnished, 4s. ; on millboard, varnished, 3s. 6d. ; coloured sheet. Is. 6d. 

JSnSBiW ZEALAND. — Size, 17 inches by 22. Coloured, and mounted on roller, 
varnished, 4s. ; on millboard, varnished, 3s. 6d. ; coloured sheet, is. 6d. 
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STAIO'OED S IfEW OEOOSAPHICAL SEBIES OP 

WALL HAPS. 

For use in Schools and Colleges. Edited by Professor Bavsat, LL.D^ FJIA, &c 
Director-General of the Geological Sorveys of the United Kingdom. 

This series aims at exhibiting in the first place, and prominently, ttie forms of 
relief and of cr)ntonr of the land masses of the globe, and next of the sea bed. At 
once a general idea is gained by the youngest student, on an inspecUon of the Miqp, 
of the relative position of the high, dry, and cold table-lands and monntainoos 
regions, and the warm, moist, and fertile plains in each great division of the glfibe. 
For instance, in our own country it is seen at once why the eastern part is deTuted 
to agricultural purposes, and the western part to mining and mannfiuBtnring; or by 
reference to the Map of Europe we can readily see how a rise in the level of tite sea 
of a few hundreds of feet would suflSce to inundate the whole northern put of 
Europe ; and on the other hand, how the general upheaval of the land of a few hun- 
dreds of feet would alter the whole contour of Europe, connecting the British IslM 
with the C!ontinent, and anniiiilating the North Sea and the Baltia 

The following Maps, forming part of the Physical Series of Wall Maps for use in 
Schools and Colleges, are ready for sale, and will be found, both in ntilitj and artlstio 
finish, not inferior to any Maps hitherto oJBTered to the public 

They arc uniform in scale and size with the Political Series already in use, and 
which have acquired so great a popularity ; and will be found as accurate and. It is 
hoped and believed, as useftil in teaching Physical Geography as the companion sories 
are and have been in Political Geography. 

BBITISH ISLES. Mounted on linen, on rollen* varnished. Scale, 11^ miles 

to an inch ; size, 50 inches by 58. Price 30«. 

"ENQJjAND and WAIjES. Mounted on linen, on rollers, varnished. Scale, 
8 miles to an inch ; size, 50 inches by 58. Price 30c. 

SCOTIjAND. Mounted on linen, on rollers, varnished. Scale, 8 miles to an 
inch; size, 34 inches by 42. Price 18«. 

IREIjAND. Mounted on Ihicn, on rollers, vaini^ed. Scale, 8 miles to an Indi ; 
size, 34 inches by 42. Price 18«. 

EUROPE. Mounted on linen, on rollers, varnished. Scale, 65 miles to an inch ; 
size, 68 inches by 50. l^ce 30<. 

ASIA. Mounted on linen, on rollers, varnished. Scale, 140 miles to an inch ; 

size, 58 inches by 50. 

AERICA. Mounted on linen, on rollers, varnished. Scale, 116 miles to an Inch ; 
size, 50 inches by 58. Price 30<. 

NORTH AMERICA. Mounted on linen, on rollers, varnished. Scale, 07 
miles to an inch , size, 50 inches by 58. Price 30(. 

SOUTH AMERICA. Mounted on linen, on rollen, vamtolied. Scaler fit 

miles to an inch ; size, 50 inches by 58. Price 30*. 
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VARTY'S EDXTCATIONAIi SEBIES of CHEAP WALL 

MAPS, for class teaching, constructed by Akrowsmith, Walkeb, kc ^ew 
and revised editions, coloured, mounted, and varnished. 

The World in Hemispheres. Size, 51 inches by 26. Price 12«. 
The World (Mercator). Size, 50 inches by 32. Price 10s. 
The British Isles. Size, 51 inches by 41. Price 10«. 
Also the following, each 6«., size, 34 inches by 26 : — 



Europe. 
Asia. 
Africa. 
America. 
New Zealand. 



Australia. 
England. 
Scotland. 
Ireland. 
Boman Empire. 



Joumeyingrs of 
the Children of 
Israel. 

S. Paul's Voyages 
and Travels. 



VABTY'S LABGE OUTLINE KCAPS. Price, in plain sheet, 28. ; 
coloured, 3s. ; mounted on rollers, 7<. 

The World (globular). 2 feet 3 inches by 4 feet 3 inches. Price, in plain 
sheet. Is. ; coloured, is. 6d. 

The World (Mercator), 21 Inches by 15 in. 

And the following, plain sheet. Is. 3d. ; coloured. It. 6<Z. ; mounted on rollers, 4s. ; 
size, 2 feet 10 inches by 2 feet 2 inches. 



Europe. 


America. 


Ireland. 


Asia. 


Engrland. 


Palestine (O. Test.). 


Africa. 


Scotland. 


Palestine (N. Test.}. 



STANFOBD'S OUTLINE MAPS. Size, lY inches by 14, printed on 
drawing paper. A Series of Geographical Exerclfiet«, to be filled in from the 
Useful Knowlec^e Society's Maps and Atlases. Price 6d. each. 



World in Hemi- 
spheres, West. 

World in Hemi- 
spheres, East. 

Europe. 

British Isles. 

England. 

Scotland. 

Ireland. 

France. 

Netherlands. 

Switzerland. 



Germany, General. 
Italy, G-eneral. 
Spain and Portu- 

g-al. 
Bussia. 
Denmark. 
Sweden. * **^® 



Norway 



r 



Map. 



Turkish Empire. 

Asia. 

Asia Minor. 

Greece. 



India. 

China. 

Palestine. 

Africa. 

Egrypt. 

America, North. 

Canada, and the 

United States. 
America, South. 
West India Islands 
Australia. 
New Zealand. 



STANFOBD'S PBO JECTION SEBIES. Uniform in size, price. &c 
with Stanford's Outlines. 

The bXFOBD SEBIES of OUTLINE MAPS. Size, 16 inches by 14. 
Price 3d. each. 
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These Diagrams, compiled by the eminent Sdentifio Men whose nunet are 
appended, are drawn with tlie strictest refpsird to Nature, and engraved in the beet 
style ot art. The Series consists of Eleven SubtJects, each arranged so that it may be 
mounted in one sheet, or be divided into four sections and fulded in the form of a 
book, thus rendering them available either fur Clasa Exercises or Individual Study. 

Price of each, mounted on roller and varnished, 6(. ; or folded in book form, 4s. 

I. CHARACTERISTIC BRITISH POSSIIiS. ^ J. W. Lowbt, 

F.R.G.S. Exhibits nearly 600 of the more prominent forms of Oifanic rematoa 
found in British Strata. 

II. CHARACTERISTIC BRITISH TERTIABT FOSSILS. 

By J. W. LowBY. F.iLGJS. This Diagram is similarly arranged to No. 1, and 
illuatratcs upwards of 800 specimens of the Tertiary Formation. 

III. FOSSIL CRUSTACEA. By J. W. Saltbe, AXJS, F.GA, and H. 
Woodward, F.6.S., F.Z.S. Consisting of about 500 lUnstntlena of the Ordera 
and Sub-Orders, and showing theh* Range in Geological time. 

IV. The VEGETABLE KINGDOli. By A. Hbnpbkt. Arranged 
according to the Natural System, each Order being illustrated by numerous 
examples of representative species. 

V. The ORDERS and FAMILIES of HiOLLXTSCA. By Dr. 

WooDWABD. Kepreseiited in six classes : Ccphalapoda, illustrated by m 
examples; Gasteropoda, 4 Orders, illustrated by 180 examples; Pteropoda, 
Ulubtrated by 18 examples; Conchifera, illustrated by 168 examples; Brachio- 
poda, illustrated by 11 examples ; and Tunicata, illustrated by 20 examplea. 

V I. ITSRI APOD A, — ARACHNID A, — CRUSTACEA, — AN- 
NELID A,— and ENTOZOA. By Adam White and Dr. Baibd. The 

numerous Tnbes represented under these Orders are illustrated by upwaxda of 
180 examples, including Centipedes, Spiders, Crabs, Sandhoppers, Scamlce, 
Serpulos, Leeches, Sec, 

VII. INSECTS. By Adah White. Contains nearly 250 drawings of the 
different Orders: Coleuptera; Euplexoptera ; Orthoptera; Thysaiu^tera — 
Thripidse, &c. ; Neuroptera; Trichoptera; Hymenoptera; Strepsiptnna — 
Hylecbthrus rubis; Lepidoptera ; Homoptera— Heteroptera; D^tera; and 
Aphaniptera. 

VIII. FISHES. By P. H. Gosss. Showing over 130 of the most eonsplcooiui 

types, arrangt:^ in Uieir Orders and Families. 

IX. REFTILIA and AMPECIBIA. By Dra. Bell and Baibd. Oootains 

1U5 figures of tbe principal typical forms. 

X. BIRDS. By George Gsay. Contains drawings of 236 of the leading tUiu- 

trative specimens. 

XI. TVTATVnffAT.TA. By Dr. Baibd. ExhiUtB 146 of tbe chief Oliistntloiis 

selected from the several Orders. 
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Mj^tfelanirs Series xrf Stattbarb ^l^abittij- 

§00hs fax ^ixh. 

Edited by the Rev. J. P. Faunthorpe, M.A., Principal of Whitelands Training 
College. With original Illustrations. Poet 8vo. 

Standard 1.— Illustrated Short Stories, &c. 56 pp. 4d. 
„ 2.— Illustrated Easy Lessons. 164 pp. u. 3d. 
„ 3. — ^Instructive Liessons Illustrated. 2(i6 pp. U. Sd. 
„ 4.— Origrinal Stories and Selected Poems. 264 pp. i«. 9(2. 
„ 5.— Domestic Economy and Household Science. 
„ 6.— Literary Reader. 



Simple "^tB^oxiB fox Pome Wiu. 

Chiefly Intended for Elementary Schools. 

Money Rev. T. E. Crallan, M.A., Chaplain to 

Sussex County Asylum. 

Food* G. Phillips Bevan, F.G.S., Editor of 

' British Manufacturing Industries.' 

Drink Dr. Mann, F.R.A.S., F.R.G.S., late Super- 
intendent of Education in NataU 

Cookery* J. C. Buckmaster, B.A., of the Science 

and Art Department, South Kensington. 

Out Bodily Life* Mrs. Fenwick Miller, Member of tlie 

London School Board. 

How and Why We Breathe* Mrs. Fenwick Miller. 

Air and Ventilation* . • . . Mrs. Fenwick Miller. 

Needlework Mrs. Benjamin Clarke. 

Flowers Rev. G. Henslow, M.A., F.L.S. 

Astronomy Richard A. Proctor, B.A., Author of 

, * Light Science for Leisure Hours,' &c. 

Weather Dr. Mann, F.R.A.S., F.R.G.S. 

Birds Rev. F. 0. MoBRis,M. A., Author of 'His- 
tory of British Birds.' 

Sicknesses that Spread . . Mrs. Fenwick Miller. 

• Specific Subject of New Code, Article 21. 

This series is written in a simple and interesting manner, and wdl be found 
admirably adapted either for use in class or as rewards for attendance and good 
conduct. 

Price 16i. per lOO. Single copies 3d. each. 
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Irbing's Improbeb ©afct^sms. 


Edubd it ROBERT JAmKs MANN, M.D, F.R.AA, F.ILflA. Ute 3iip«r 


lntri»li.-iiiof EloutLoiiinNitjl. PriwiAMi*. 


Al^bra. 


Qreoian History. 


Astronomy. 


Iriat History. 


Botany. 




British ConBOtntion, 




OiamlBtry. 


Knalo. 


Classical Biography, 


Mstholoer. 




Sfttnral PliUoBopliy. 


l^nsliHli IfilHtory 


Soman Antiauities. 


Preneh Orammar. 


£oman History 


Frendi History. 


Sacred History, 


Oeneral Oeoeraphy. 


Scottish Histoiy. 




VnlTerwa Hirtory. 


Oreolau Antinnltlaa. 




Stanfor&'s (ffilemeniarg $tlmt8. 




INSTHUOTnTE ATLAS of MODERN OBOQRAPHT.-Coo- 




liLEMENTAET PHTSICAL ATLAS. int™lM d^loDj for Map. 


During, and ihc Study of Ihr (JrMt Pbf il.H Farures und BeUef CodIuiu^ of 


Ihf GuutlDtnt. wlllf sn IntroducUpa to wrvs as i auWa fur butb pufjKJsas. By 




Ltlls^irea. Price «. 


OTTTLINB ATLAS. -C.^dtalnt..gSl.teai Mips, tatarfeddjIcflytornM with 
HWEltniiinurrPlirBkalAtlob.' Coloured Wrapper, u. 




cLiefij for use with iSa ' Phja™l AUm/ Coloured Wrapper, li. 


BLANK SHEETS for BIAPS.— SIsKsnLeavee of BLinkWpiTtWMi^^ 
Coloun-d WiBppi^r, «<t 




tonIGr81inii.rSdi0oL Eoy4i4Lu.BtiiIt™nl6, dotli hick.M. fti 
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Srrxptwrje anir ^ttimal ^prints. 

FBECEPTIVE HiLTTSTBATIONS OF THE BIBLE. A Series 
of Fifty-two Prints to aid Scriptural Instmction, selected In part by the Author 
of ' Lessons on Objects.' The whole from Original Designs by 8. Bkrdixek, 
Artist, expressly for this Work. They have been recently re-engraved, and are 
carefully coloured. Size, 17^ inches by 13. 

Price of the Work, 

The Set of 52 Prints, in Paper Wrapper 62«. 

— in One Volume, handsomely half-bound . . . . W*. 

^— ^— — — — — In Varty's Oak Frame, with glass, lock and key 60«. 
Single Prints, It. each ; mounted on millboard, U. 4cl. each. 

YARTY*3 SELECT SERIES of DOMESTIC and' WILD 

ANIMALS, Drawn from Nature and from the Works of Eminent Artists. In 
36 carefully-coloured Plates, exhibiting 130 Figures. Size, 12 inches by 9. 
The selection of Animals has been limited to those which are most known and 
best adapted to elicit inquiry from the young, and afford scope for instruction and 
application. 

Bound In Frame 

in Cloth. and Glass. 

Set of 36 Prints, Coloured ISt. .. 24<. .. 24<. 

Plain 12». .. 17*. .. 18*. 

Single Prints, coloured, 6d. ; mounted on millboard, lOd. 

The ANIMAL KINGDOM at ONE VIEW, clearly exhibiting, on 
four beautifully-coloured Plates containing 184 Illustrations, tbe relative sixes of 
Animals to Man, and their comparative sizes with each other, as arranged in 
Divisions, Orders, ftc, according to the method of Baron Cuvier. 
lixhlbited on four Imperial ^eets, each 30 inches by 22 : — 

Cloth, 



Complete Set, 

Animals and Landscape, /utZ cUoured . . 

Animals only coloured 

Single Plates,/uZ2 coloured 



Rollers, and 
Vamfshed. 

38«. 
3&>. 
lOt. 



On 
Sbeeta 

18f. 
lbs, 
fit. 



VABTT'S GRAPHIC ILLTJSTBATIONS of ANIMALS, 

showing their Utility to Man. in their Services during Life and Uses after 
Death. Beautifully coloured. Size, 15 inches by 12. Price, tbe set, 31«. Od.; 
in frame, with glass, lock and key, 30s. 6d.; or half-bound in leather, and 
lettered, 1 voL folio, 42s. 

The 21 tqparate Prints may also he had, price It. Od. each. 
Or Mounted on Millboard, Is. lOd. 



For complete lists of Edwakd Stafford's Pvbucations, see his Gezteral 
CATALDGDii of Maps and Atlases, List of Books, Educatkmiai CatalogV£, Jtc., 
gratis on application, or by post for one penny stamp. 



CATALOGUES 
iilDWAEB STANFORD, 

55, OHARUG 0E0S8, 8.W. 



1. ATI-ASBS KDd I£APS.~0en"r>1 ChUokki .f AUwm arvU A 
t'Ubnebed or s^a 1>r Udk^sd Siakfoui, Nvw Rdtllnn. 

1. BOOKS.— SfliTiei Uii ot Bunki pab>idtnl bt KonaHU ftiiiin 
" ■--'-■ =■ — 1J- of U» Pnttnl Klindim. wiiL HfUaiul^fiml O 






.. .rduntKw MuwontilUlvil 

al of ibt OMtunca Soriisr. Phm I!^} jwr 



8. OEOLOQIOAI. BimTET of ORBAT BKITApT uul 

lREljA?i^n. — OJEBloguD of ;he Qeologloil Mnui, iliicti«iit» «nil M«iii'^1m>r 

lEndf iicf of ASBnii* C. lti.iisJr, LT..n,. F.B.S,. DltiKUi-Qgwnl u) ilw 
B. ApmRAJLT'X-gHABTB.,-7a'<doKiieofCWl4,I^'>4 Vlft^ind 



.recUon^ftc. pabUahf 
oizAlty. 291 pp. Tij^ol «1 
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1. EDtrOATIOSAI..— Sel«t Ua ol 
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Edward Stajiford, S5, Charily OtOH, Xoadoa. 
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